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Cellular Dynamics of KRIT1: Implications for the Pathogenesis of Cerebral
Cavernous Malformations. Nduka M. Amankulor and Murat Gunel. Department
of Neurosurgery, Yale University School of Medicine, New Haven, Connecticut.
A Cerebral cavernous malformation (CCM) is a specific type of vascular malforma-
tion that primarily affects the central nervous system and leads to stroke, seizures and
focal neurological deficits. Unlike their normal counterparts, vascular channels in charac-
teristic CCM lesions are mere endothelial-cell sinusoids and they lack normal vessel wall
components such as smooth muscle, adventitia, and astrocytic foot processes. The
absence of these vascular components in CCM lesions suggests a dsyregulation of cellu-
lar adhesion and migration mechanisms.
KRIT1 is a gene mutated in a monogenetic, familial form of CCM. Previous work
has established the KRIT1 protein as a plus-end microtubule associated protein that also
binds integrin cytoplasmic adhesion protein (ICAP-lα). These findings suggest a role for
KRIT1 in modulating cell shape and cell adhesion properties. Extending on this body of
information, the work in this manuscript suggests that KRIT1 is involved in the control of
cell shape dynamics and that KRIT1 over-expression results in gene-expression changes
involving a wide variety of cytoskeletal and cell adhesion proteins. Using fluorescence
immunocytochemistry we show first that KRIT1 co-localizes with the Rho-GTPase Rac
at the leading edges of spreading bovine aortic endothelial (BAE) cells. Transfection of
full-length KRIT1 into CHO cells results in the formation of cellular processes that are
not present in mock transfections or in transfections using only the C-terminal compo-
nent of KRIT1. Finally, using DNA microarray techniques to compliment the findings
made by microscopy, we show that over-expression with a full-length GFP-tagged KRIT1
protein modulates gene-expression in COS7 cells, disproportionately affectingActin, Ras-
related proteins and other genes involved in cell shape dynamics and cell adhesion. Taken
together, our work suggests novel relationships between KRIT1 and other proteins
involved in the formation of new vasculature.
Radiological, Physiological, and Psychosocial Variables Before and After
Uterine Artery Embolization for Fibroids. Elizabeth Kagan Arleo, Michael G.
Tal, and Robin M. Masheb. Vascular and Interventional Radiology Division,
Department of Diagnostic Radiology, and Department of Psychiatry, Yale Univer-
sity School of Medicine, New Haven, Connecticut.
Purpose: To investigate MRI-determined uterine and fibroid size and location, and
fibroid-related symptoms, including quality of life and sexual function, in women with
symptomatic fibroids before and after uterine artery embolization (UAE), as well as
changing trends in gynecologists' opinion of the procedure.
Methods: Fifty-two women underwent pelvic MRI within four weeks of and six
months post-procedure, from which uterine and fibroid size and location were noted.
Women also completed a self-report questionnaire within four weeks before and one to
six months after the procedure; the questionnaire investigated the frequency of fibroid-
related symptoms, as well as quality of life and sexual function via the Short Form-36
(SF-36) and Female Sexual Function Index (FSFI). In addition, over a four-year period,
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1forty-two women completed a telephone survey in which each was asked about her gyne-
cologist's initial opinion of UAE and about who initiated discussion of UAE.
Results:At baseline, women with symptomatic fibroids had worse quality of life and
sexual function scores than healthy controls (p < .05). Pre-UAE, MRI-determined uterine
and fibroid volumes were significantly correlated with urinary frequency/urgency (p <
.02) and some aspects of quality of life (p < .04), but not with other fibroid-related symp-
toms or sexual function. No significant differences with respect to fibroid-related symp-
toms were found between patients with or without subserosal or submucosal fibroids.
After UAE, uterine and fibroid volumes significantly decreased (p < .03), as did urinary
and pain symptoms (p < .003), as well as several aspects of quality of life (p < .005). In
addition, more gynecologists had a favorable opinion of and were offering UAE than two
years previously (p < .05).
Conclusions:Women with symptomatic fibroids had impaired quality of life and sex-
ual function, several aspects of which were correlated with uterine and fibroid volumes.
Treatment with UAE, increasingly accepted by gynecologists, can significantly reduce
uterine and fibroid volume and improve fibroid-related symptoms.
A Novel Delirium Study: Does Inattention Correlate with Decreased Perfu-
sion of Frontal Lobes? Eliza Auerbach, Aditya Daftary, Peter Van Ness, Lynn
McNicoll, Linda Leo-Summers, and Sharon Inouye. Section of Geriatrics, Depart-
ment of Medicine, Yale University School of Medicine, New Haven, Connecticut.
Delirium is a common cause of increased morbidity and mortality for older patients
during hospital stays, but the pathophysiology of delirium is not fully understood. Previ-
ous studies using SPECT to study delirium have not had entirely consistent findings, but
many of the studies show hypoperfusion of frontotemporal regions. This study is focused
on the symptom of inattention as the defining symptom of delirium and uses SPECT scans
to look for changes in regional cerebral blood (rCBF) flow in delirious patients in brain
regions known to be relevant to attention.
Twenty-two patients over age 65 admitted to a general internal medicine ward and
found to be delirious by neuropsychological tests were enrolled in the study. All patients
had a SPECT scan while delirious, and results of these scans were correlated with atten-
tion tests. A physician performed a chart review of all enrolled patients to determine the
most likely etiologies of the subjects' delirium. A trend towards significance (p = .057)
was seen between attention scores and rCBF in the left inferior frontal lobe. Patients were
then divided into three groups based on rCBF of the left inferior frontal lobe and degree
of inattention, and descriptive analysis showed higher incidence of pre-existing cognitive
impairment in the group with relatively good attention and rCBF, and higher incidence of
benzodiazepine use in the group with relatively poor attention and rCBF. While larger
studies are necessary to confirm the findings, this study suggests that the inattention seen
in delirium may be caused by decreased perfusion of the left inferior frontal lobe. Descrip-
tive analysis suggests that because patients with pre-existing cognitive impairment are
especially susceptible to delirium, they may develop delirium symptoms without full
delirium pathophysiology, while delirium precipitated by benzodiazepine use may have
particularly devastating effects on attention and rCBF.
This is the first study to provide this degree of detailed evaluation of the pathophys-
iology of delirium using SPECT scans in a general medical study population. Moreover,
this study overcame a major logistical obstacle in studying actively delirious patients. The
detailed neuropsychological and clinical evaluation of all patients also represents a con-
siderable strength of this study.
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formal Radiation Therapy. Richard M. Awdeh and Bruce Shields. Department of
Ophthalmology, Yale University School of Medicine, New Haven, Connecticut.
Purpose: To determine visual outcome after conformal radiation therapy (CRT) in
children with optic pathway glioma.
Design: Prospective cohort study.
Methods: We used CRT to treat optic pathway glioma in 22 children (median age 9.4
years) between July 1997 and January 2002. We assessed changes in visual acuity, repre-
sented by the logarithm of the minimal angle of resolution (logMAR), after CRT (54 Gy
in a volume encompassing the tumor with a 1 cm margin; median follow-up duration 24
months). Included were children who underwent chemotherapy (9 patients) or surgical
decompression (9 patients) before CRT.
Results: Patients given chemotherapy had poorer visual acuity before CRT than did
those who did not receive chemotherapy (right eye: logMAR = 1.9737 with chemothera-
py, 0.7374 without, p = .027; left: logMAR = 1.4908 with chemotherapy, 0.5774 without,
p = .076). Visual acuity declined significantly in the left eyes of those who received
chemotherapy compared with those who did not (logMAR/month = 0.00927 vs. 0.00209,
respectively; p = .0468). The change in visual acuity of the right eye was similar for
patients who received chemotherapy and those who did not. Patients who underwent a
single surgical procedure before CRT had a better visual acuity before CRT than those
who did not (right eye: logMAR = 0.7483 with resection, 2.1182 without, p = .033; left:
logMAR = .6891 with resection, 1.3944 without, p = .2648).
Conclusions: CRT at the time of diagnosis results in stable or improved vision in
most patients. Delay of CRT may result in poorer vision which is most often irreversible.
Therefore, current management of these pediatric tumors should be reassessed in light of
the morbidity of irreversible vision loss associated with a delay to beginning CRT. Surgi-
cal decompression before irradiation may have a role in selected cases.
Age-related Changes in G-Protein Subunit Expression and Receptor Cou-
pling in Rat Detrusor Muscle. Rajasekhara R. Ayyagari, Marcia A. Wheeler, and
Robert M. Weiss. Section of Urology, Department of Surgery, Yale University
School of Medicine, New Haven, Connecticut.
G-proteins are heterotrimers consisting of α, β, and ʳ subunits coupled to cell mem-
brane receptors at the inner surface of the membrane. When stimulated by extracellular
signal molecules via their associated receptors, activated G-protein subunits modulate the
activity of downstream intracellular effector molecules. Such signaling pathways play
critical roles in bladder detrusor muscle contraction. Previous work in our lab showed an
age-dependent decrease in β-agonist-induced detrusor muscle relaxation. Our objective is
to characterize age-dependent changes in G-protein subunit expression and receptor-cou-
pling patterns, and to evaluate their role in the decreased β-agonist-induced detrusor
relaxation seen with aging. Detrusor muscle samples were obtained from young (3 month-
old) and aged (24 month-old) male Fisher 344 rats. Intact smooth muscle cell membranes
were isolated and subjected to western blot analysis to detect age-dependent changes in
expression of Gαs, Gαi1, Gαi2, Gαi3, Gαo, Gαq, and Gβ. Receptor-coupling of these G-
protein subunits in intact membranes was then measured in the presence of general and
receptor-specific β-adrenergic agonists and α32P-labeled-GTP.Age-dependent changes in
receptor-coupling were assessed by measuring α32P-GTP-labeling of Gα-subunits.
Compared to young animals, aged animals express 76 percent ﾱ 9 percent more Gαs
(p = .04), 137 percent ﾱ 12 percent more Gαi2 (p = .001), and 85 percent ﾱ 12 percent
Yale School of Medicine – Thesis abstracts – 2004 3more Gαo (p = .03) in detrusor muscle. In contrast, aged rats express 21 percent ﾱ 9 per-
cent less Gαq (p = .04). No significant age-dependent changes were found in expression
of Gαi1 or Gβ, and Gαi3 was not detected. Compared to appropriate controls, isopro-
terenol-induced 92 percent ﾱ 53 percent greater α32P-GTP-labeling of Gαs in young
detrusor and 34 percent ﾱ 10 percent less labeling in aged detrusor (p = .03).
These age-dependent changes in G-protein expression and receptor-coupling pat-
terns suggest that G-proteins are the locus of age-dependent changes in detrusor muscle
relaxation. Furthermore, these results indicate that the Gαi2 subunit is a major mediator of
decreased β-agonist-induced relaxation in aged bladder detrusor muscle.
Searching for a Gene of Dominant Effect for IgA Nephropathy Replication of
Linkage at 6q22-23. Ryan S. Jean-Baptiste and Richard P. Lifton. Department of
Genetics, Yale University School of Medicine, New Haven, Connecticut.
Immunoglobin A nephropathy (IgAN) is the most common form of glomeru-
lonephritis in the world, affecting approximately 1 percent of the total population. IgAN
often presents as macroscopic hematuria usually after an infectious disease in children.
Diagnosis of IgAN can only be confirmed via kidney biopsy, with immunoflourescent
staining showing the characteristic messangial IgAdeposits in the glomerulus. Longitudi-
nal studies have shown that anywhere between 9 to 50 percent of patients who develop
this disease progress to End Stage Renal Disease (ESRD) within 20 years of disease onset.
This disease demonstrates both an increased prevalence amongst certain ethnic groups as
well as a propensity for regional clustering. The disease also exhibits behavior following
an autosomal dominant model of inheritance. Recently a genome-wide scan of several
families with multiple affected individuals yielded data that suggest that IgAN is linked
to an area of chromosome 6q22-23 [Gharavi et al. Nature Genetics 2000;26:354]. The
purpose of my study was to replicate linkage at this locus for 17 unrelated kindreds.Addi-
tionally we used the human genome data available to create new polymorphic markers in
this region to search for linkage disequilibrium.
Attitudes and Beliefs Concerning Medication-Related Decision Making
Among Older Patients. Vemee Nicole Belcher and Mary Tinetti. Section of Geri-
atrics, Department of Internal Medicine, Yale University School of Medicine, New
Haven, Connecticut.
Older patients take multiple medications for multiple medical conditions. As med-
ication number increases, treatment decisions increase in complexity.The model of shared
decision-making (SDM) incorporates patient's goals and preferences into medication-
related decisions.
This study aimed to examine attitudes and beliefs of older patients concerning med-
ication-related decision-making. Using purposeful sampling, individuals aged 65 years or
older, taking at least one prescription medication were recruited for a one-on-one inter-
view from three senior centers, a primary care clinic, and three specialists’offices. Using
qualitative analysis, interview data were coded and analyzed to facilitate reporting of
recurrent themes, supporting quotations, and links among themes for conceptual frame-
work. Data were collected using a standard interview guide that evolved over the course
of the study. Prompts were used to help participants clarify. Interviews were audiotaped
and transcribed. Two researchers independently coded the interviews to improve coding
validity. The study ended with theme saturation.
Among the 51 participants interviewed, 19 were male and 32 female; 40 were Cau-
casian, 10African-American, and one Native-American. The categories of themes emerg-
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tudes/beliefs and behaviors, perceived physician attitudes/beliefs and behaviors, and sys-
tem factors. Patient barriers to SDM included believing they could not make decisions,
and attitude that “doctor knows best,” not sharing concerns and passively accepting the
physician's decisions, fear/anxiety/embarrassment, and believing the doctor is a god. Per-
ceived physician-related barriers included, uncaring/unconcerned attitude, believing drug
companies, and poor communication. System barriers included rapid evolution of med-
ication information and care delivery problems, for example, insufficient visit length.
Patient facilitators included information seeking, trusting the physician, and decision-
making participation. Physician facilitators included an unhurried attitude and communi-
cating well. System facilitators included available supportive staff.
Improving SDM requires efforts by patients, physicians, and the system centering on
doctor-patient communication, patient participation, and time for visits.
Thinking Beyond Health to Motivate Dietary Change for Obesity Manage-
ment. Mark Berman, Robert Baron,1 Ruth Marlin,2 Kuo-Chiang Lian,1 Christine
Chi,2 and Dean Ornish.1,2 1Department of Internal Medicine, University of Califor-
nia, San Francisco (UCSF), California and 2The Preventive Medicine Research
Institute, Sausalito, California. (Sponsored by David Katz, Department of Epi-
demiology & Public Health, Yale University School of Medicine, New Haven, Con-
necticut.)
This pilot study assessed the feasibility, acceptability, and efficacy of a novel
approach to facilitating dietary change and weight loss in obese adults by presenting
vegan environmental, health and farm animal treatment information in a six-week, group-
based, educational nutrition program (called a “vegan healthy eating program”).
Twenty-nine medically stable, obese adults were recruited from three ambulatory
care clinics at UCSF and enrolled using partial randomization into one of two serially
occurring intervention groups (Group 1, n = 14, followed by Group 2, n = 15). A delayed
intervention control group (n = 9) was used, consisting of participants enrolled in Group
2 who were available for collection of baseline measures prior to the start of Group 1's
intervention. All intervention participants provided data immediately following their
vegan healthy eating program (two months post baseline) and again at three and nine
months post baseline. Ten percent of initial contacts (29 patients) met inclusion and exclu-
sion criteria and were enrolled; 25 participants were retained at three months, 20 at nine
months. Mean intervention session satisfaction as measured by anonymous surveys using
a 1-7 Likert scale (1 = extremely unsatisfied, 7 = extremely satisfied) was 6.2 (SD = 1.1).
Statistically significant reductions in calories from animal products, percent fat, cho-
lesterol, and increases in the recommended food score, fruits, and vegetable servings were
observed within the intervention group only, at all timepoints. Mean weight change was
+2.8 lbs (3.0, n = 8, p = .035) in control participants after 4.3 weeks, and -3.4 lbs (5.0, n
= 25, p = .002), -5.9 lbs (7.7, n = 25, p = .001), and -8.8 lbs (14.2, n = 20, p = .012) after
7.3, 15.6, and 41.7 weeks in intervention participants, respectively.
In conclusion, this vegan healthy eating program demonstrated good feasibility, high
satisfaction, and facilitated a shift towards a plant-based diet and modest, progressive
short-term weight loss among intervention participants.
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Prospective Study and Review. Jennifer Blair, Lawrence Scahill, Matthew State,
and Andrés Martin. Yale Child Study Center,Yale University, New Haven, Con-
necticut.
This study assessed the electrocardiographic (ECG) safety profile of low-dose
ziprasidone (Geodon) (less than 60 mg/day) among pediatric outpatients treated for up to
six months, and compared electrocardiographic intervals generated through manual ver-
sus automatic methods. Literature on the electrocardiographic safety in children of three
major classes of psychoactive medications, as well as on the vicissitudes of the electro-
cardiographic QTc interval as a marker for clinical risk, is also reviewed, and safety
guidelines are presented.
The study was a prospective, open-label trial involving 20 subjects with a mean age
of 13.2 ﾱ 3.0 years. Subjects received a mean ziprasidone dosage of 30 ﾱ 13 mg/day and
were followed for 4.6 ﾱ 2.0 months, receiving a median of nine ECGs each. There were
statistically significant changes from baseline to peak values in heart rate, PR, and QTc
intervals, but not in QRS complex width. The mean QTc interval increase from baseline
to peak was 28 ﾱ 26 milliseconds (msec), and not related to dosage (r = 0.16, p = .07). The
peak QTc of three subjects reached or exceeded 450 msec. One subject experienced a 114-
msec prolongation.
There was poor agreement (K = 0.25) between automated and manual identification
of prolonged QTc intervals (> 440 msec). In low doses, ziprasidone causes a clinically sig-
nificant increase in the QTc interval in children and adolescents. Periodic ECG monitor-
ing is warranted when prescribing ziprasidone to children, particularly at higher doses.
Automated measurements of the QTc interval should not be relied upon to evaluate pro-
longation.
Reduced Caudate Volume and Other Predictors of Future Tic and OCD
Severity in Children with Tourette’s Syndrome. Michael H. Bloch (sponsored
by James F. Leckman). Child Study Center, Yale University School of Medicine,
New Haven, Connecticut.
Background: Although the most severe cases of Tourette's syndrome are found in
adulthood, more than half of individuals with Tourette's syndrome experience a marked
decline in tic severity during puberty.There are no known predictors of tic persistence into
adulthood. We conducted this study to evaluate the predictive value of caudate nucleus
and regional cortical volumes obtained in childhood on later tic and obsessive-compulsive
(OC) symptom severity.
Methods: In a prospective longitudinal study, the clinical status, regional cortical,
and basal ganglia volumes of 43 children with Tourette's syndrome were measured by
magnetic resonance imaging before age 14. A follow-up clinical assessment was per-
formed after age 16. Linear regression analysis was used to analyze the association
between brain volumes in childhood and follow-up tic and OCD severity in late adoles-
cence.
Results: Reduced caudate nucleus volumes in childhood predicted increased tic and
OCD severity at follow-up. In exploratory analysis, reduced subgenual volume in child-
hood predicted increased tic severity at follow-up. Increased right orbitofrontal, and
decreased right parieto-occipital and left inferior occipital gray matter volumes in child-
hood were associated with increased OCD severity at follow-up. When these structural
predictors were included in a single stepwise linear regression model 31 percent of the
variance in follow-up tic severity and 50 percent of OCD severity were explained.
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of structural measurements on childhood MRI in predicting adult outcome in any psychi-
atric disorder. With verification of our findings and refining of our caudate and cortical
measurements, there is a strong possibility that structural MRI could serve as a clinical
predictor of future disease severity in children with Tourette's syndrome.
The Clinical Utility of the AST/ALT Ratio in Identifying Liver Fibrosis in HIV
and Hepatitis C Co-infected Patients. Allyson Bloom and Krystn Wagner.
Department of Internal Medicine, Yale University School of Medicine, New Haven,
Connecticut.
Co-infection with Hepatitis C virus (HCV) is an important emerging health issue
among patients with HIV. Directed therapy has been shown to be moderately effective in
eradicating HCV in such patients and so is generally recommended. Currently, liver biop-
sy to establish evidence of liver fibrosis is a standard step in the algorithm to determine
candidacy for anti-HCV treatment. However, because of contraindications, side effects,
access limitations, and sampling errors, the biopsy procedure may be an impediment to
optimal therapy. This study examined the AST/ALT ratio as a possible serum marker for
fibrosis with the aim of finding an inexpensive noninvasive adjunct to liver biopsy for pre-
treatment evaluation.
The records of HIV/HCV co-infected patients at the Nathan Smith Clinic who had
documentation of liver biopsy were retrospectively analyzed. The AST/ALT ratio, calcu-
lated from laboratory measurements within three months of the liver biopsy, was com-
pared to histologic stage of fibrosis.
Of the 70 patients included, 14 percent had no or minimal fibrosis (stages F0-F1), 59
percent had significant fibrosis (stages F2-F3), and 27 percent had cirrhosis (stage F4).
The median AST/ALT ratio increased with fibrosis stage from 0.88 for FO-F1 to 1.03 for
F2-F3 to 1.31 for F4. An AST/ALT ratio >1 was able to identify fibrosis with 68 percent
sensitivity and 60 percent specificity, which translated to a 91 positive predictive value in
the study population.
Given these results, the AST/ALT ratio may be useful in the HCV/HIV co-infected
population, among whom the prevalence of fibrosis is high, to prevent the need for biop-
sy for a subset of patients.
Interferon-ʳ ʳ Mediates T Cell-dependent Injury and Remodeling of Allogene-
ic Human Coronary Arteries. William R. Burns, Yinong Wang, Paul C.Y. Tang,
Jordan S. Pober, and George Tellides. Interdepartmental Program in Vascular
Biology and Transplantation and Department of Surgery, Yale University School
of Medicine, New Haven, Connecticut. 
Coronary arteries are a major target of the host-anti-graft response following cardiac
transplantation, exhibiting cellular infiltration that spares the media and vascular remod-
eling that decreases luminal area. This immune-mediated process remains the principal
reason for failure of cardiac allografts, yet little is known about its mechanisms. 
Here we show that outward vascular remodeling and intimal thickening, two mani-
festations of arteriosclerosis with opposing effects on luminal size, result from T cell-
dependent,  interferon  (IFN)-ʳ-mediated  immune  effector  mechanisms.  In  our  in  vivo
model of human coronary artery injury by allogeneic peripheral blood mononuclear cells
(PBMCs), both processes occur concurrently and are characterized by T cell infiltration
of the intima and adventitia, but not the media. These T cells display a predominantly
IFN-ʳ-producing cytokine profile and express the chemokine receptor CXCR3. Further-
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ing chemokines throughout the arterial wall in response to IFN-ʳ. 
These data suggest that the production of CXCR3-binding chemokines is not suffi-
cient to result in T cell infiltration of the vascular media, and that an anti-inflammatory
molecule(s) may prevent lymphocyte accumulation in the media of rejecting human arter-
ies.  Finally,  neutralization  of  IFN-g  inhibits  arterial  and  intimal  expansion,  whereas
administration of IFN-g enhances these effects. The non-redundant role of IFN-g in T-cell
dependent remodeling of human coronary arteries demonstrated here presents a new ther-
apeutic target for preservation of vessel lumen in arteriosclerosis
Video Analysis in Trauma Resuscitations: A National Survey of Level 1 Trau-
ma Centers. Shamelle Campbell, Heidi Frankel, and Julie Ann Sosa. Department
of Surgery, Yale University School of Medicine, New Haven, Connecticut. 
The purpose of this study is to describe the use of video analysis of trauma resusci-
tations among Level 1 trauma centers in the era of HIPAA and increased concern over
patient safety. 
A novel survey instrument was distributed nationwide by e-mail to trauma coordina-
tors and/or directors of 167 Level 1 trauma centers identified by the Trauma Information
Exchange Program. Centers were queried on demographics, their use of video, and rea-
sons for changes, if any, in their video practice patterns. Descriptive statistics and chi-
squared analysis were employed. The survey response rate is 75 percent (125). There were
no demographic differences between centers that currently, formerly, or never used video
analysis. Fifty-seven percent of centers that currently use video analysis have used it for
seven or more years, whereas the majority of formerly using centers only used it for one
to three years. Most of these centers use video analysis for educational and quality assur-
ance purposes. 
Over half (55 percent) of currently using centers have captured a poor clinical out-
come on video. The majority of currently using centers rate the value of video analysis as
“extremely valuable.” Formerly using centers cite HIPAA/medicolegal issues and scarce
resources as reasons for abandoning video analysis. 
Video analysis appears to be a useful tool in trauma care education and quality assur-
ance, but concerns over patient privacy and the lack of resources have caused a decline in
the use of this technology.
Biomechanical Analysis of Vertebroplasty in Stabilization of Thoracolumbar
Burst Fracture. Cordelia W. Carter, Rahul V. Shah, and Manohar M. Panjabi.
Biomechanics Laboratory, Department of Orthopaedics and Rehabilitation, Yale
University School of Medicine, New Haven, Connecticut. 
The purpose of this study is to demonstrate that percutaneous vertebroplasty (PVP)
significantly reduces abnormal intervertebral motion associated with traumatic burst frac-
ture of the thoracolumbar junction; PVP may thus become an alternative to spinal fusion
for treatment of this injury. 
Three-vertebra human spine specimens (n = 4) were obtained and prepared for study.
Spinal constructs underwent initial flexibility testing using a custom-built machine. A
commercial optoelectronic system was employed to measure and record intervertebral
motion. Once physiologic motion parameters had been established, burst fractures were
produced in the specimens by serial application of high-energy compressive forces. Flex-
ibility testing was repeated and the fractures were distracted and reduced. Vertebroplasty
was performed by transpedicular injection of polymethylmethacrylate (PMMA) directly
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pleted. Paired t-tests were applied to determine significant differences in motion within
the neutral zone (NZ) and the entire range of motion (ROM) between the intact, fractured
and post-PVP conditions. 
The out-of-plane (coupled) motion in the ROM increased significantly between the
intact and fractured states and decreased significantly between the fractured and post-ver-
tebroplasty states; there was no significant difference between the intact and post-PVP
states (p < .05). Measurements of coupled motion in the NZ followed the same trends —
increasing with burst-fracture and decreasing with vertebroplasty — although not all
achieved statistical significance. Conversely, intervertebral movement occurring in the
plane of the dominant spinal motion increased significantly in the NZ and ROM follow-
ing both burst fracture production and “stabilization” with PVP; furthermore, it remained
significantly elevated above intact levels after vertebroplasty. 
We conclude that PVP is a promising adjunctive technique for the fixation of thora-
columbar burst fracture, yet it alone is not sufficient to restore multiplanar spinal stabili-
ty. Further investigation is imperative to better define the role of vertebroplasty in treat-
ment of spinal trauma. 
Seizure, Quality of Life, and Psychiatric Outcomes of Vagus Nerve Stimula-
tion for Refractory Partial Epilepsy. Severine M. Chavel, Michael Westerveld,
and Susan Spencer. Department of Neurology, Yale University School of Medi-
cine, New Haven, Connecticut. 
We assessed one and two-year outcomes of specific seizure types, quality of life
(QOL),  depression,  and  anxiety  among  patients  treated  with  vagus  nerve  stimulation
(VNS) for refractory partial epilepsy. 
Patients enrolled in the study completed the Quality of Life in Epilepsy-89 (QOLIE-
89) questionnaire, the Beck Anxiety Inventory (BAI) and the Beck Depression Inventory
(BDI) at baseline and one and two years after activation of VNS. Averaged monthly
seizure frequency for individual seizure type and overall was obtained from patients' self-
report at baseline, one, and two years. Data were analyzed for changes in seizure fre-
quency, quality of life, depression and anxiety over time, as well as influences of these
outcomes  on  one  another  and  predictors  of  various  outcomes. VNS  in  patients  with
intractable partial onset seizures was associated with >50 percent reduction in total seizure
frequency in 54 of patients at one-year and 61 of patients at two-year post-VNS activa-
tion compared to baseline. 
No statistically significant changes from baseline to 12 or 24 months were found in
mean QOL, depression ,or anxiety measures in the overall study population. However,
there was a significant difference in anxiety scores between patients who experienced >50
percent reduction in total seizure frequency and those who did not have the same degree
of seizure reduction at 12 and 24 months. 
Our results indicate that VNS is efficacious for long-term reduction of seizure fre-
quency. There was no significant improvement over time of QOL, depression, or anxiety
in the overall study population. 
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Radiation Therapy. Edward I. Cho, Diane P. Kowalski, Clarence T. Sasaki, and
Bruce G. Haffty. Department of Therapeutic Radiology, Yale University School of
Medicine, New Haven, Connecticut. 
It has recently been found that COX-2 is elevated in head and neck cancers. The pur-
pose of this analysis is to determine if a significant correlation exists between cyclooxy-
genase-2 (COX-2) expression and local relapse in a large cohort of patients with T1-2NO
larynx cancer treated with primary radiation therapy. 
Clinical and molecular analyses were conducted on 123 patients with biopsy-proven
T1-2N0 larynx cancer. Clinical prognostic factors included pretreatment hemoglobin, age,
sex, race, T stage, tumor subsite, beam energy, biologically equivalent dose, therapy dura-
tion, and treatment date. Molecular prognostic factors included COX-2, p53, and Ki-67
expression. Expression levels were determined by immunohistochemistry on paraffin-
embedded tissues arrayed on tissue microarrays. Thirty-two patients have locally relapsed
for an actuarial five-year local relapse-free rate of 70.4 percent. On multivariate analysis,
positive COX-2 expression predicted for local relapse after radiation therapy. The relative
risk (RR) for local relapse with COX-2 positivity was 2.57 (95 percent confidence inter-
val [CI] 1.21-5.47; p = 0.0l). Other prognostic factors for local relapse included negative
Ki-67 expression (RR = 5.72, 95 percent CI 2.04-16.1; p < .001), T2 stage (RR = 2.98, 95
percent CI 1.39-6.38; p = .005), and therapy duration greater than 43 days (RR = 6.04, 95
percent CI 1.37-26.7; p = .02). 
Overall, positive COX-2 expression predicts for local relapse in T1-2N0 larynx can-
cer in a multivariate model. This relationship may have therapeutic implications regard-
ing the use of COX-2 inhibitors during radiation therapy for optimal outcome. 
Birth Weight as a Risk Factor for Autism Spectrum Disorders: A Pilot Study
and Case-control Study. Virginia Grace Cohen; Myriam Peralta-Carcelen and
Crayton Fargason (Department of Pediatrics, University of Alabama School of
Medicine, Birmingham, Alabama); Fred Volkmar (Child Study Center, Yale Uni-
versity School of Medicine, New Haven, Connecticut). 
The role of birth weight and perinatal adversity in the development of autism spec-
trum disorders (ASDs) remains controversial. Our objective was to clarify the relationship
between ASDs and low birth weight, with particular focus on the effects of extremely low
birth weight (ELBW). 
In part one of this study, we tested a cohort of ELBW children ages 3 to 7 for ASDs
using the Autism Diagnostic Observation Schedule (ADOS) as our primary assessment
tool,  and  the  Autism  Behavior  Checklist,  Autism  Screening  Questionnaire,  and  the
Vineland Adaptive Behavior Scales as secondary tests. Of 19 ELBW participants, three
had ADOS total scores in the ASD or autism range; one of the three scored in the ASD
range on all tests administered. In addition, seven had abnormal scores on the ADOS com-
munication domain, and four on the social interaction domain. In part two, we conducted
a case-control study to look at birth weight and perinatal adversity in children with autism
or pervasive developmental disorder vs. controls. 
In this portion of the study (n = 296), mean birth weight was not significantly dif-
ferent among the autism, PDD, and control groups (p = .523). In those with IQ < 70, there
was a noticeable but nonsignificant trend toward higher birth weight in the autism group
(p = .132). There were no differences in specific adverse perinatal factors among groups. 
While our data suggest that low birth weight and perinatal adversity are not major risk
factors for ASDs, more research is necessary to determine whether the small subgroup of
ELBW children may have a tendency to develop autism-like behavioral derangements. 
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Davis, Kelly A. McNally, Susan D. Vanderhill, A. Lebron Paige, Sarah Doemberg,
Richard Chung, Edward Novotny, I. George Zubal, Susan S. Spencer, and Hal
Blumenfeld. Department of Neurology, Yale University School of Medicine, New
Haven, Connecticut. 
We sought to investigate the different patterns of cerebral blood flow (CBF) in com-
plex versus simple partial seizures in order to elucidate possible network mechanisms
underlying consciousness. 
Single photon emission computed tomography (SPECT) ictal-interictal difference
imaging was used to compare complex partial seizures (CPS), with impaired conscious-
ness, to simple complex seizures (SPS), with spared consciousness, in patients with sur-
gically confirmed mesial temporal epilepsy and lack of recurrent seizures with at least one
year follow-up. CPSs were studied in the late ictal, defined as 60 to 90s after seizure onset
(n = 10), and early postictal, defined as >90s after seizure onset (n = 8), periods. SPS were
also studied (n = 6). A paired t-test model was used for group analysis in SPM99 and cor-
relation analysis was done to study network involvement between brain regions. 
In the 60 to 90s CPS group, significant CBF increases were found in the temporal
lobe and basal ganglia ipsilateral to seizure onset. In the >90s CPS group, the temporal
lobe was no longer activated, but significant hyperperfusion was present in midline sub-
cortical structures and limbic connections. In all CPS patients, there was marked hypop-
erfusion in the bilateral fronto-parietal association cortex. SPS patients had CBF increas-
es confined only to the temporal lobe and no significant network involvement of midline
subcortical structures or the association cortex was seen. Using correlation analysis in all
patients (n = 24), there was a significant correlation between hyperperfusion in the ipsi-
lateral medial thalamus and hypoperfusion in the ipsilateral frontal association cortex (r =
0.67, p < .00l). 
In conclusion, loss of consciousness seen in mesial temporal CPS may be due to
spread of seizure activity to subcortical midline structures causing long-range network
effects including abnormal inhibition of the higher order association areas and abnormal
excitation of medial diencephalon and upper brainstem regions. 
Determining the Activities Affected by, and Strategies Used to Cope with,
Chronic Pain in Older Persons. Bao Duong,1 Robert Kerns,2 Lisa Barry,3 and M.
Carrington  Reid.4 Departments  of  1Medicine,  2Psychiatry,  and  3School  of  Epi-
demiology and 4Public Health, Yale University School of Medicine, New Haven,
Connecticut; and 4Department of Medicine, Weill Medical College of Cornell Uni-
versity, New York, New York. 
The purpose of this research is to describe the (1) range and distribution of activities
affected by chronic pain, (2) frequency with which chronic pain causes individuals to mod-
ify, reduce, and/or terminate activities, and (3) coping strategies used by older persons. 
Participants were primary care patients at the West Haven VA who were >65 years
of age and had chronic pain (>3 months of pain due to a non-cancer cause). To ascertain
study outcomes, we used open-ended questions to determine the number and type of
activities that were affected by participants' pain, whether the activity was modified,
reduced, or terminated, and the strategies used to cope with their pain. Using qualitative
research methods, similar responses were organized into common categories (e.g., climb-
ing stairs and gardening under higher order physical activities). Of the 1,145 patients
screened, 304 (27 percent) met eligibility requirements, and 245 (81) participated. The
mean age was 75 (ﾱ5.1) years and 84 were male. 
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203/245 = 83 percent), social/recreational (74 percent), and instrumental (56 percent) and
basic (3 percent) activities of daily living. The proportions of participants reporting mod-
ification, reduction, and/or termination of one or more activities due to pain were 62 per-
cent, 68 percent, and 70 percent, respectively. Prevalent coping strategies included the use
of analgesic medications (by 187/240 = 78 percent), exercise (35 percent), cognitive
methods (27 percent), religious activities (21 percent), and activity restriction (20 per-
cent). 
In  conclusion,  chronic  pain  disproportionately  affects  higher  order  physical  and
social/recreational activities in older veterans and leads to the use of a broad variety of
strategies to cope with the pain. Studies that seek to reduce pain-related disability in com-
munity-dwelling older persons should focus on higher order physical and social/recre-
ational domains as targets for intervention. Prospective studies are also needed to charac-
terize the longitudinal effects of the above coping strategies in older persons. 
Knowledge of HIV/AIDS and Attitudes About Condom Use Among Nigerian
University Students. Ugonna A. Duru and Keith P. Williams. Division of Mater-
nal-Fetal Medicine, Department of Obstetrics and Gynecology, Yale University
School of Medicine, New Haven, Connecticut. 
This study evaluated the knowledge of HIV/AIDS in addition to the attitudes and
behaviors regarding condom use in the face of a HIV/AIDS epidemic among a group of
students at Imo State University, Nigeria. 
The study population consisted of 100 students, with 57 males and 43 females with
a mean age of 24.1 ﾱ 3.3 years, and mean post-secondary educational level of 3.4 ﾱ 1.6
years. A questionnaire consisting of 25 open-ended and close-ended questions was dis-
tributed to the students. 
Results show that 89 percent of the students were sexually active, and 65 percent of
the male students reported between one to five sexual partners in the last year compared
to 79 percent of the female students. Sixteen percent of the male students had no sexual
partners in the previous year, compared to 14 percent of the female students. Seventy-nine
percent of students reported using a condom at any time, however, 55 percent of the male
students used condoms more than 75 percent of the time during sexual encounters com-
pared to 56 percent of the female students. There was no significant difference in the
reported incidence of condom usage between the male and female groups. Forty percent
of both men and women used condoms because of a lack of trust. Respondents tended to
overestimate the HIV prevalence in Nigeria, with over 60 of the men and 90 of women
indicating that the prevalence was greater than 30. Both men and women were aware of
people who had died from HIV, and that there was no cure for HIV. 
We conclude that knowledge of HIV does not correlate with the use of condoms to
prevent transmission of the disease. Furthermore, HIV prevention programs targeting uni-
versity students in Nigeria need to focus on ways to make condoms more available, and to
correct misconceptions about condoms in order to stop the progression of this epidemic. 
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titative Discomanometry Validation. Craig Dushey, Rahul Shah, Gil Ortega,
and Manohar Panjabi. Department of Orthopaedics and Rehabilitation, Yale Uni-
versity School of Medicine, New Haven Connecticut. 
Study design: An in vitro biomechanical study. 
Objective: To use CT scan to evaluate disc integrity at levels adjacent to burst frac-
tured vertebra. 
Summary of background data: Thoracolumbar burst fracture is one of the most com-
mon spinal injuries. A fractured vertebra is easy to recognize, but the associated disc
injuries are less well known. The disc injury may not be apparent in radiographic images.
Though disc injury may be apparent on CT scan, the extent of the disc injury is more dif-
ficult to gauge. Quantitative discomanometry, which measures injected volume and the
rise in disc pressure, has been found to detect and quantify disc injury. CT scan is rou-
tinely used to examine burst fractures but has not been used to evaluate injury to the adja-
cent intervertebral discs. 
Methods: Seven three-level spine s14pecimens (T11-L1 or L2-L4) and adjacent discs
(T11-T12, T12-L1 or L2-L3, L3-L4) with T12 or L3 burst fracture were examined by CT
scan and quantitative discomanometry, before and after the burst fracture production. The
lengths of all fracture lines observable on transverse section CT scans were measured. The
fracture line data were correlated to the quantitative discomanometry data. 
Results: Total fracture line length and various subcategories thereof (fracture lines in
the endplates and superior, middle, and inferior thirds of the burst vertebra) correlated sig-
nificantly to disc injury as measured by quantitative discomanometry parameters. Fracture
line length of the middle third of the vertebral body correlated most closely with inferior
disc damage (R-squared = 0.94); fracture line length of the superior third correlated most
closely with superior disc injury (R-squared = 0.85). 
Conclusions: Fracture lines measured on CT scans of burst fractured vertebra corre-
lated to adjacent level disc injury and therefore may be used to evaluate intervertebral disc
integrity. 
Biochemical  and  Mechanistic  Properties  of  Cardiomyopathy-Associated
F112L Sorcin in Human T Lymphocytes. Michael L. Eisenberg, Saidi A. Mohid-
din, Lameh Fananapazir, Barbara E. Bierer. National Heart, Lung, and Blood Insti-
tute, National Institutes of Health, Bethesda, Maryland. (Sponsored by Robert M.
Weiss, Section of Urology, Department of Surgery, Yale University School of Med-
icine, New Haven, Connecticut.) 
The 22kDa protein sorcin is one of a group of proteins that modulate calcium release
by the ryanodine receptor and L-type calcium channel. While many studies have demon-
strated the importance of sorcin in myocytes, no study has examined the role of sorcin in
lymphocytes, another calcium-dependent cell type. 
We recently identified a functionally important missense mutation (F112L) in sorcin
that is associated with human hypertension and cardiomyopathy; this functional mutation
allowed us to assess the role of sorcin in immune cells. We demonstrated that sorcin is
expressed in mature lymphoid cells and tissue. To understand the physiological role of
sorcin in lymphocyte signaling, we compared the localization and function of wild type
(WT) versus mutated (F112L) sorcin. We demonstrated that WT sorcin translocates to the
membrane in an activation- and calcium-dependent fashion in Jurkat T cells. F112L sor-
cin is relatively deficient in its ability to translocate to the membrane after calcium bind-
ing. Similarly, the mutation in sorcin altered the ability of sorcin to oligomerize in the
absence of, and in the presence of limiting concentrations of calcium. Importantly, while
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NFAT transcriptional activity was inhibited by the overexpression of mutated sorcin.  
Developing a Scale to Measure Just About Anything: Comparisons Across
Groups and Individuals. Katharine Fast, Barry Green, and Linda M. Bartoshuk.
Section of Otolaryngology, Department of Surgery, Yale University School of Med-
icine, New Haven, Connecticut. 
In the beginning was the word, but how loud was it? Every sense: taste, smell, sight,
sound, pressure, warmth, cold, irritation, pain is a continuum of experience for individu-
als and across them. 
We used the psychophysical technique magnitude matching to evaluate 139 common
remembered sensations in 57 healthy men and women. Our subjects also rated a range of
auditory and taste stimuli with the same method. We chose the normalizing stimulus
(strongest nonoral sensation experienced) that best separated our pool into groups (taster
status) we knew to differ based on known genetic and pathological differences among
individuals; we then looked for sensations that did not vary in intensity across these
groups. We present ten sensations (the loudness of a ticking watch and airplane, the pres-
sure of a handshake, the brightness of the sun and the moon, the pain of a mild headache
and a stubbed toe, the warmth of a hot light bulb and scalding water, the pungency of
ammonia) that did not differ in perceived intensity among our subjects and cover a range
of intensities within their common sensory worlds. 
We believe these ten sensations are a helpful step toward forming a ruler of sensa-
tions common to all. Such a ruler would have not only experimental but also clinical
applications. 
Acute, Non-cardiac Comorbidities in Patients with Acute Myocardial Infarc-
tion. Amir T. Fathi, Judith H. Lichtman, Zhen-qiu Lin, Martha J. Radford, Yun
Wang, Edward L. Portnay, Caroline Loesser, and Harlan M. Krumholz. Center for
Outcomes Research, Yale University School of Medicine, New Haven, Connecti-
cut. 
Our objective was to assess the prevalence and prognostic role of acute, concomitant
non-cardiac conditions in a population of 1,296 patients with acute myocardial infarction
(AMI) seen at Yale-New Haven Hospital. We further sought to compare in-hospital out-
comes observed in AMI patients with acute non-cardiac disease, with those found in
patients without this additional burden. We abstracted detailed information regarding non-
cardiac co-morbidity from hospital discharge summaries. Co-morbidities were classified
according  to  their  acuity  into  two  categories:  immediately  life-threatening  and
urgent/potentially life-threatening. We then compared differences in patient characteris-
tics and outcomes between these categories. A series of logistic regression models were
developed to assess the relationship between acute non-cardiac disease and in-hospital
mortality in patients with AMI, while controlling for demographic, clinical, and initial
treatment covariates. 
A total of 24.5 percent of our population had a concomitant non-cardiac condition
considered to be urgent and potentially life-threatening, whereas 8.7 percent of our popu-
lation had non-cardiac co-morbidities classified as immediately life-threatening. Patients
with acute non-cardiac co-morbidities were more likely to have a non-cardiac reason for
admission and to have concomitant life-threatening cardiac co-morbidities (p < .0001).
They were less likely to receive initial reperfusion therapies, standard medications in the
first 24 hours, and to undergo revascularization procedures. These patients also experi-
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After successive risk-adjustment for demographic, historical, and baseline clinical vari-
ables, as well as for initial treatment, those acute conditions initially classified as imme-
diately life-threatening were independently associated with in-hospital mortality (RR:
2.70; 95 percent CI: 1.23-5.44), and although this relationship did not reach significance
for patients with conditions classified as urgent/potentially life-threatening, a trend of
increased risk of in-hospital mortality persisted (RR: 1.72; 95 percent CI: 0.95-3.01). 
We therefore conclude that acute non-cardiac disease is a substantial component of
case-mix variability in our population of AMI patients, and is independently associated
with poor outcomes. As a result, this class of co-morbidity requires further attention and
analysis in the care and study of patients with acute myocardial infarction. 
Prediction of Risk of Trisomy 18 in Fetuses with Isolated Choroid Plexus
Cysts: A Novel Patient-Specific Algorithm. Myriam Almeida Fernandes, Inanc
Mendilcioglu, Utku Oz, and Ray Bahado-Singh. Section of Maternal-Fetal Medi-
cine, Department of Obstetrics, Gynecology and Reproductive Sciences, Yale
University School of Medicine, New Haven, Connecticut. 
The purpose of this study was to develop a screening algorithm for Trisomy 18 risk
estimation  in  mid-trimester  fetuses  with  isolated  choroid  plexus  cysts.  Maternal  age,
serum triple screen marker levels, femur length, as well as soft sonographic markers were
documented in cases of isolated choroid plexus cysts. 
The data series included nine Trisomy 18 and 1,045 normal fetuses with choroid
plexus cysts. Stepwise logistic regression analysis of the data was performed to identify
which marker variables were significant predictors of Trisomy 18 risk in this population
of fetuses. The resultant screening algorithm allowed for the calculation of patient-spe-
cific risk estimates based on the significant maternal serum markers, unconjugated estra-
diol and human chorionic gonadotropin, as well as maternal age. The diagnostic accura-
cy of the model was determined from the receiver operating characteristics (ROC) curve.
The sensitivity and false positive rates were 66 percent and 0.7 percent, respectively, with
the area under the ROC curve of 0.92 (p < .00001). 
In conclusion, we report a novel, highly sensitive screening algorithm, which com-
bines maternal serum levels of unconjugated estradiol and human chorionic gonadotropin,
for Trisomy 18 risk estimation in mid-trimester fetuses with isolated choroid plexus cysts. 
Should a Skin Biopsy be Performed for Suspected Acute Graft-versus-Host
Disease? Results from a Decision Analysis. Bahar F. Firoz, Stephanie J. Lee,
Paul Nghiem, and Abrar Qureshi. Section of Dermatology, Harvard University
School  of  Medicine  and  Section  of  Oncology,  Dana  Farber  Cancer  Institute,
Boston, Massachusetts. (Sponsored by Robert Tigelaar, Department of Derma-
tology, Yale University School of Medicine, New Haven, Connecticut.)  
The purpose of this study is to estimate the value of skin biopsy in the evaluation of
suspected acute, cutaneous graft-versus-host disease (GVHD) status-post allogeneic stem-
cell transplant (SCT). 
A decision analysis model was employed, using parameters specified by expert opin-
ion for skin biopsy characteristics, prevalence of acute GVHD, and value of potential out-
comes. One, two, and three- way sensitivity analyses were performed for key parameters.
Experienced dermatologists and oncologists were surveyed at major SCT centers across
the country. Three strategies were compared: Treat immediately for GVHD without per-
forming a skin biopsy; perform a skin biopsy and treat immediately, but stop treatment if
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treating. The main outcome measure involved the number of patients appropriately and
inappropriately treated under each strategy, weighted for clinician valuations. The consis-
tency of physician reported behavior and individualized decision analyses were also per-
formed. The preferred strategy based on the aggregate estimates of respondents was deter-
mined. 
Overall, the decision to treat immediately without biopsy yielded the best clinical
outcome under the parameters specified by expert opinion. One-way sensitivity analyses
showed that these conclusions are robust if the prevalence of acute cutaneous GVHD in
post-SCT recipients with a rash is greater than 50 percent, if the sensitivity of skin biop-
sy is less than 0.8, and the specificity of skin biopsy is less than 0.9. In addition, only 25
percent of physicians interviewed chose a management strategy consistent with their stat-
ed estimates. 
In conclusion, the net effect on patient care of performing a skin biopsy was more
likely to be detrimental than beneficial due to delayed therapy and incorrect diagnosis
owing to lack of sensitivity and specificity of this test. Further studies are needed to clar-
ify the test characteristics of skin biopsies in the post-SCT setting. 
Abstract Efficacy of Newborn Screening in Connecticut in Decreasing Mor-
tality in Sickle Cell. Tamiesha A Frempong, Howard Pearson, and Elizabeth
Bradley. Department of Pediatrics, Yale University School of Medicine, School of
Epidemiology and Public Health, New Haven, Connecticut. 
The institution of universal newborn screening (NBS) in July 1990 for sickle hemo-
globinopathies in Connecticut is expected to reduce early mortality in these vulnerable
populations, particularly due to infection. However, the effectiveness of the NBS program
in Connecticut has not been studied, and we do not know its impact on the mortality of
children born with sickle cell diseases. 
We analyzed Connecticut death certificates of all deceased children less than 15
years old at death, born between 1989, the year when targeted screening for sickle cell
began and 2002, (n = 4843) and identified records that listed sickle cell given as a cause
of death, matched the identity of those born between 1989 and 2002, and were shown to
have sickle cell diseases by the state's NBS program, (n = 219). We also examined death
certificate data for all children less than 15 years old who died between 1971 and 1988,
(n = 14,052), the time span before NBS to identify those with sickle cell disease as a cause
of death. 
The findings demonstrate a dramatic reduction in the number of sickle cell deaths
and the proportion of sickle cell deaths among all child deaths in the post-NBS compared
to pre-NBS time periods. In the post-NBS time period, there was only one death among
those diagnosed at birth for sickle hemoglobinopathies through NBS. This represents
0.021 percent of deaths from all causes in the post-NBS time period. In the pre-NBS
cohort examined, there were 13 sickle cell deaths, representing 0.093 percent of deaths
from all causes during the pre-NBS time period. 
The results suggest that the NBS program for sickle cell disease in Connecticut saves
lives. Also, we found that as a research methodology in this study, death certificate analy-
sis was an efficient and useful method for assessing pre-post changes in sickle cell deaths.
We recommend that future analysis of death certificate data be periodically performed to
monitor for trends in sickle cell mortality within Connecticut and nationwide. 
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Rupali Gandhi (sponsored by Robert J. Levine). Department of Internal Medi-
cine/Yale University School of Medicine, New Haven, Connecticut.   
Children have been the victims of unethical clinical investigations since the earliest
clinical research trials. Although children are vulnerable and require additional protec-
tions when participating in research, they should not be disallowed from research alto-
gether because; this is more detrimental to their well being than permitting their partici-
pation. 
The ethical principles of respect for persons, beneficence and justice serve as the
foundation for the federal regulations, adopted in 1981, which serve to protect human sub-
jects in research. Although the regulations were a vast improvement over prior codes, they
continue to use an array of vague language that leaves substantial room for debate in their
interpretation. Several hypothetical cases and two recent controversial cases exemplify
how reasonable people continue to disagree over how the regulations should be interpret-
ed and applied. One problem with the current review system is its almost total reliance on
the efficiency and knowledge of local institutional review boards. The creation of a hier-
archical review board system that maintains the local institutional review boards (IRBs)
but creates many regional boards and one national board analogous to the federal court
structure will have a positive impact on the current regulatory system. 
The establishment of a more centralized system that still maintains a degree of flex-
ibility will encourage greater consistency between interpreters of the regulations, provide
an appeals process for individual investigators, and create one national board with the req-
uisite case experience and knowledge of how the regional and local review boards oper-
ate to enable it to promulgate memoranda that clarify the interpretation of the federal reg-
ulations as needed. 
Impaired Mitochondrial Activity in Insulin Resistant Offspring of Type 2 Dia-
betics. Rina L. Garcia, Sylvie Dufour, Douglas Befroy, Gerald I. Shulman, and Kitt
Falk  Petersen.  Section  of  Endocrinology,  Department  of  Internal  Medicine,
Howard  Hughes  Medical  Institute,  Yale  University  School  of  Medicine,  New
Haven, Connecticut. 
The current study was undertaken to examine the mechanism of insulin resistance in
healthy, young, lean insulin resistant offspring of type 2 diabetics compared to age-height-
weight-activity matched insulin sensitive control subjects. 
Insulin sensitivity of liver and muscle glucose and lipid metabolism were assessed
using the euglycemic-hyperinsulinemic clamp, in combination with infusions of [6,6-2H2]
glucose and [2H5] glycerol 1H magnetic resonance spectroscopy studies were performed
to assess intramyocellular lipid and intrahepatic triglyceride content. Local lipolysis was
assessed by measuring glycerol release from subcutaneous fat. 31P magnetic resonance
spectroscopy was performed in vivo to assess rates of ATP synthesis (mitochondrial phos-
phorylation activity) in the soleus muscle.
Insulin-stimulated muscle glucose uptake was approximately 60 percent lower (p <
.001 versus control) in the insulin-resistant offspring than in the insulin-sensitive control
subjects and was associated with an approximately 80 percent increase in intramyocellu-
lar lipid content (p = .005 versus control). This increase in intramyocellular lipid content
is most likely attributable to mitochondrial dysfunction as reflected by an approximately
30 percent reduction in mitochondrial phosphorylation activity (p = .01 versus control)
since there were no differences in systemic or localized rates of lipolysis or plasma con-
centrations of tumor necrosis factor-α, interleukin-6, resistin, or adiponectin. 
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resistant offspring is associated with dysregulation of intramyocellular fatty acid metabo-
lism,  possibly  due  to  an  inherited  defect  in  mitochondrial  oxidative-phosphorylation
activity. 
Equivalency of Incremental and Single Trauma for Subfailure Cervical Spine
Injury. Saif A. Ghole, Paul C. Ivancic, Yasuhiro Tominaga, S. Elena Gimenez, and
Manohar M. Panjabi. Biomechanics Laboratory, Department of Orthopaedics and
Rehabilitation, Yale University School of Medicine, New Haven, Connecticut. 
Automotive collision simulations have been performed using either incremental trau-
ma (IT) or single trauma (ST) protocols. In ST, a single impact is performed, while in IT,
a series of impacts of increasing severity are executed. Equivalency of IT and ST for soft
tissue injury severity in simulated collisions has not been established. The purpose of this
study was to investigate whether IT and ST protocols produced similar cervical spine sub-
failure injury severity in simulated automotive collisions. 
Ten porcine cervical spine specimens (C2-T1) of the IT group were subjected to five
frontal impacts (2, 3.5, 5, 6.5, 8 g), while ST specimens were subjected to a single impact
(8 g). Flexibility tests were performed on specimens while intact and following each
impact. Intact and post 8 g flexibility parameters were compared within the IT and ST
groups and between the groups. Injury Potentials, normalization of flexibility parameters,
were also compared between groups. Significant increases (p < .05) in the flexibility para-
meters from intact to post 8 g were observed at all intervertebral levels in both IT and ST
groups. 
No significant differences were found in flexibility parameters or Injury Potentials
between the IT and ST groups. IT and ST protocols produced equivalent subfailure cervi-
cal spine injury in simulated automotive collisions. The current results may facilitate
greater use of the IT protocol in future experimental designs. 
Electrophysiologic  Testing  in  Assessing  the  Need  for  Dual-Chamber
Implantable Cardio-defibrillator. Zachary D. Goldberger,a A. David Paltiel,b and
Rachel Lampert.aa Section of Cardiology, Department of Internal Medicine, Yale
University School of Medicine, New Haven, Connecticut; bYale University School
of Epidemiology and Public Health, New Haven, Connecticut.
Patients with single-chamber implantable cardioverter defibrillators (ICDs) often
require later upgrade to a dual-chamber (AV-ICD) device, a costly and potentially risky
procedure. The utility of the electrophysiologic study (EPS) to determine the need for ini-
tial AV-ICD implantation in patients without overt clinical need for AV-ICD has not been
investigated. Further, whether the strategy of EP-guided device selection would be less
costly compared with two other possible strategies — single-chamber implantation with
upgrade as needed, or universal AV-ICD implantation — is also unknown. 
Our first goal was to determine the predictive accuracy of EP criteria for sinus and
AV node dysfunction in predicting the later need for upgrade based on a retrospective
observational review of patient data. Our second goal was to compare the cost of the EPS
as a means of device selection compared to the two other strategies, using a decision ana-
lytic framework in conjunction with sensitivity analyses. 
In patients requiring ICDs who did not demonstrate clinical need for dual-chamber
pacing at the time of implant, those with an abnormal EP study were more likely to receive
an upgrade (p < .05). EP criteria yielded a 93 percent negative predictive accuracy and a
60 percent positive predictive accuracy for development of later need for dual-chamber
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EP-guided device selection was the actually the most expensive option, and the strategy
of universal implantation of the AV-ICD the least costly. In patients already undergoing
EPS, using the results of sinus and AV node assessment to guide device selection was the
least expensive strategy. 
These results suggest that for most patients receiving ICDs, even if there are no clin-
ical criteria for DDD implantation, universal DDD implantation is the least expensive
strategy. For those patients already undergoing EPS, results of the atrial study should
guide device-selection. 
Dissection of the Cerebral Cavernous Malformation — One Gene Pathway
with Microarray analysis. Grahame C.D. Gould and Murat Gunel. Department
of Neurosurgery, Yale University School of Medicine, New Haven, Connecticut.
Cerebral cavernous malformations (CCM) are a known inherited cause of hemor-
rhagic stroke. Linkage analysis has identified 2 genes and one chromosomal locus asso-
ciated with the autosomal dominant form of this disease. One of these genes, KRIT1 (Krev
Interaction Trapped 1), is expressed in endothelial cells during angiogenesis and has been
demonstrated to interact with microtubules and integrin. Given the likely role of KRIT1 in
cytoskeleton-mediated events during angiogenesis and its contribution to CCM develop-
ment following mutation, microarray analysis was employed to investigate molecules that
interact with KRIT1, as indicated by differential expression following KRIT1 RNA sup-
pression in human endothelial cells. Interactors identified by this analysis include genes
involved in the cytoskeleton, in endothelial cell function, and in signaling cascades. 
Provider HIV Counseling and Testing Practices of Sexually Active Young
Women in a Gynecology Clinic. Eric A. Gustafson (sponsored by Susan M.
Richman). Department of Obstetrics and Gynecology, Yale University School of
Medicine, New Haven, Connecticut. 
The purpose of this study was to determine what percentage of sexually active young
women attending an outpatient gynecology clinic have a provider-initiated discussion
about HIV/AIDS and what percentage of these same women are offered voluntary coun-
seling and testing for HIV at the visit. 
The study was conducted at the Women's Center at Yale. Patients were recruited as
subjects for the study if they were sexually active, between the ages of 15 and 24, and
attending the clinic for a gynecology visit. Subjects completed an anonymous written sur-
vey immediately following the visit. The survey included questions about basic demo-
graphic information, subjects’ risk-taking behaviors, and what occurred during the visit.
Fifty-two subjects completed the survey. 
Analysis of the data revealed the subjects to be a population at risk for acquiring HIV
with 100 percent reporting vaginal sex, 19.2 percent reporting receptive anal sex, 40.4 per-
cent reporting having more than one sexual partner in the last six months, only 36.5 per-
cent reporting always using a condom, and 44.2 percent reporting having had a sexually
transmitted disease diagnosed previously. Despite these statistics, only 26.9 percent of the
subjects reported that the provider had a conversation with them about HIV or AIDS and
25 percent of the subjects reported being offered the chance to get an HIV test by the
provider. Subjects expressed a desire to learn about HIV from doctors as 76.9 percent said
they trust doctors most to learn about how to protect oneself and how to get tested. 
This study indicates that health care providers may not be talking to a large percent-
age of their sexually active young female patients about HIV and offering them HIV test-
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this information. 
Downregulation of Uncoupling Proteins 2 and 3 in the Failing Heart: Effects
on Energy Metabolism and Reactive Oxygen Species Generation. Cinthia V.
Guzman, Heiko Bugger, Christoph Zechner, Monica Palmeri, and Raymond R.
Russell. Section of Cardiology, Department of Internal Medicine, Yale University
School of Medicine, New Haven, Connecticut. 
Background: Uncoupling protein (UCP)-2 and UCP-3 are mitochondrial proteins
responsible for dissipating the proton gradient across the inner mitochondrial membrane
and therefore ultimately regulate coupling between citric acid cycle flux and ATP synthe-
sis. UCP-2 and UCP-3 are also thought to regulate fatty acid metabolism and detoxify
mitochondrial reactive oxygen species (ROS). Recent studies have demonstrated that
heart failure decreases UCP-2 and UCP-3 mRNA expression. However, the expression of
UCP-2 and UCP-3 protein in the failing heart and the resultant changes in mitochondrial
function have not been determined. 
Methods and Results: Heart failure was induced in rats with doxorubicin (18 mg/kg
total). There was an associated 60 percent decrease in UCP-2 and UCP-3 expression in
hearts from doxorubicin-treated rats compared to nonfailing hearts. In order to determine
the effects of decreased UCP expression, respiration and ATP synthesis were determined
for isolated mitochondria. While the rates of state 3 and state 4 respiration and ATP syn-
thesis were lower in mitochondria from failing hearts, the respiratory control ratio (RCR)
was 15 percent higher and the ratio of ATP production to oxygen consumption (P/O ratio)
was 25 percent higher in mitochondria from failing hearts, indicating greater coupling
between citric acid cycle flux and mitochondrial ATP synthesis. In contrast to the benefi-
cial effects on ATP synthesis, downregulation of UCP-2 and UCP-3 in the failing heart
resulted in greater ROS generation. Conclusions: In the failing heart, the down regulation
of UCP-2 and UCP-3 improves the efficiency of ATP synthesis, partially compensating
for abnormal energy metabolism. However, the beneficial effect is counterbalanced by a
decreased ability to detoxify ROS. 
Is Impaired Insulin Sensitivity a Risk Factor for Stroke and Acute Coronary
Syndromes Among Non-diabetic Patients with Ischemic Stroke and Tran-
sient Ischemic Attack? Joseph M. Harburger and Walter Keman. Department of
Internal Medicine, Yale University School of Medicine, New Haven, Connecticut. 
Diabetes is a known risk factor for cardiovascular disease, but it is unclear whether
insulin resistance in non-diabetics is also a risk factor. Studies attempting to determine the
relationship between insulin resistance in non-diabetics and cardiovascular disease have
met with conflicting results. The purpose of this study is to determine if insulin resistance
among non-diabetic patients with ischemic stroke or transient ischemic attack is associat-
ed with increased risk for subsequent stroke and acute coronary syndromes. 
We recruited 101 potential subjects >45 years of age hospitalized for ischemic stroke
and transient ischemic attack. Potential subjects received a baseline oral glucose tolerance
test and/or fasting blood test 30 days to 6 months following their initial event to measure
insulin resistance. Subjects were followed approximately every six months following their
initial event via telephone interviews and/or chart reviews to identify subsequent strokes
and acute coronary syndromes. 
Of 80 patients with calculated Composite Insulin Sensitivity Indices, 38 (47.5 per-
cent) had insulin resistance. During a mean of 1.4 years of follow-up, we observed no
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2.5) and risk for stroke or acute coronary syndromes (HR = 0.59, 95 percent CI: 0.17-2.02;
p = .40). Adjusting for age and initial event type had minimal effect on the results (adjust-
ed HR = 0.63, 95 percent CI 0.18-2.20; p = .47). 
This study has limited power due to a small number of endpoints (eight strokes and
four acute coronary syndromes). Subjects with insulin resistance who did not have end-
points had a shorter follow-up period on average than subjects without insulin resistance
by about three months, further limiting the conclusions that can be drawn from this study.
Additional studies with larger subject populations should be performed before any defin-
itive conclusions are drawn. 
The Built Environment and Overdose Mortality in New York City Neighbor-
hoods. Cambria Hembree, Sandro Galea, Jennifer Ahem, Michelle Tracy, Tinka
Marham Piper, David Vladow, and Ken Tardiff. Center for Urban Epidemiological
Studies, New York Academy of Medicine, New York, New York (Sponsored by
Karen Brown, Department of Medicine, Yale University School of Medicine, New
Haven, Connecticut.)
Characteristics of the neighborhood built environment may be important determi-
nants of the likelihood of drug overdose mortality independent of individual-level factors. 
Using data from the New York City Office of the Chief Medical Examiner, we con-
ducted a multilevel case control study using data on accidental overdose deaths as cases
and non-overdose accidental deaths as controls. We used archival data from the New York
City Housing and Vacancy Survey and the Mayor's Office of Operations to assess char-
acteristics of neighborhood external (e.g., dilapidation of buildings) and internal (e.g.,
quality of utilities in houses) built environment. Multilevel analyses were used to assess
the relations between the neighborhood built environment and the likelihood of overdose
death. 
Six out of the eight characteristics of the external environment studied and three out
of the six characteristics of the internal environment studied were significantly associated
with the likelihood of fatal drug overdose in multilevel models after adjusting for indi-
vidual-level (age, race, and sex) and neighborhood-level (income, drug use, and racial
composition) variables. 
Deterioration of the built environment, particularly the external environment, is asso-
ciated  with  likelihood  of  fatal  accidental  drug  overdose.  Disinvestment  in  social
resources, psychosocial stressors, and differences in drugs used in different neighbor-
hoods may explain the observed associations. 
Geographic Dynamics of Viral Encephalitis in Thailand. Timothy J. Henrich
and Jean-Paul Gonzalez (sponsored by Michele Barry). Department of Internal
Medicine, Yale University School of Medicine, New Haven, Connecticut. 
This study involves an ecological analysis of the climatic, geographic, and seasonal
patterns of clinically reported Viral Encephalitis (VE) in Thailand from 1993 through
1998 using a geographic information system to investigate regional and seasonal differ-
ences in disease incidence. It is the first study to describe and analyze the seasonal and
spatial distribution of VE in Thailand nation-wide. Three thousand, eight hundred, and
twenty-nine cases of VE were clinically diagnosed during the study interval. Spearman
rank correlations of temporal, spatial and geographic variables with disease incidence
were performed. 
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correlations with previously known ecological variables (e.g., temperature and humidity)
that affect arboviral disease patterns, but there are no seasonal variations of disease in the
southern-central region. Furthermore, the spatial distribution of VE differs from previous-
ly known patterns of arboviral disease, with a higher amount of clinical disease in areas
that are cooler, higher in elevation, and have lower relative humidity. Previous studies have
shown that there is a higher Japanese Encephalitis (JE) proportion of VE in the northern
areas of Thailand despite the high antibody prevalence of animal reservoirs in the central
and southern areas. The lack of seasonal variation of VE in the southern-central region
suggests that a high incidence of non-arboviral diseases which mask or mimic JE activity
may be present in this locale. However, many other variables likely contribute to the
unique and different ecologies of human disease in Thailand, including vector host pref-
erence, regional extremes in temperature and humidity, socio-economic level, proximity
of animal reservoirs to human hosts, population resistance, and agricultural technologies. 
Given these diverse factors, active etiologic surveillance is necessary in a variety of
geographical settings in order to provide physicians with information necessary for dis-
ease prevention and clinical management of VE in Thailand. 
Ethnomedical Analysis of an Amazonian Forest Tribe: Insights into the Uti-
lization of Botanical Diversity in Healing. Christopher N. Herndon (sponsored
by Frank L. Black). Department of Epidemiology and Public Health, Yale Universi-
ty School of Medicine, New Haven, Connecticut; and Jeetandra Jitan. University of
Suriname Anton de Kom School of Medicine, Paramaribo, Republic of Suriname. 
The Amazonian shaman and his knowledge of rainforest biodiversity for healing
have become a contemporary legend. Although several ethnobotanical inventories support
the presence of extensive tribal pharmacopoeias, no study has ever attempted to objec-
tively characterize actual extent and patterns of medicinal plant utilization by tribal heal-
ers. The establishment of a traditional medicine clinic in a remote Trio Amerindian vil-
lage, operated and directed by tribal shamans, represents a novel and opportune experi-
mental model. 
Preliminary retrospective analysis of clinic records permitted the objective compari-
son of diseases treated and plant species utilized over a two-year period. Highly accurate,
culturally appropriate, and precise translations of indigenous disease concepts were devel-
oped. The results indicate that the Trio utilize comparatively fewer and less variability of
medicinal plant species per disease concept (3.00 STD 2.48) than five Amazonian tribes
studied  through  ethnobotanical  inventory.  The  mean  number  and  variability  of  plant
species utilized by Trio shamans decreased (2.09 STD 1.19) on exclusion of minor appli-
cations (exclusion point at <10 percent of applications per disease). These “outliers,”
sometimes representing than 1 percent of applications for each diseases, appear to repre-
sent individual experimentation. 
Greater botanical diversity was utilized in the treatment of endemic disease in com-
parison to non-endemic disease, challenging a widely held theory that the prodigious
Amazonian pharmacopoeias are the result of post-contact experimentation from non-
endemic pathogens. 
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Athletes. Stephanie Holler Howard and Lee D. Katz. Department of Radiology,
Yale University School of Medicine, New Haven, Connecticut. 
Competitive female athletes often face systemic health problems, including men-
strual dysfunction and declining bone mineral density (BMD.) Athletes’ exercise regi-
mens sometimes cause them to maintain low body weights, with little body fat. This
decreased body fat, along with physical and mental stress, may cause “hypothalamic
amenorrhea,” a physiological condition leading to lowered estrogen levels and associated
with reduced BMD. We examined whether oral contraceptive pills (OCPs) protected ath-
letes' BMDs. 
Fifty-two  Yale  varsity  athletes  completed  a  survey  describing  their  menstrual,
dietary, fracture, and exercise history and their use of OCPs, vitamins and other medica-
tions. The participants underwent two BMD scans, at the beginning and end of their com-
petitive season. 
The participants divided almost equally into those taking OCPs (54 percent) and
those not (46 percent). Initial BMD did not differ significantly between these groups at
any sites studied. When comparing preseason and postseason scans, significant increases
in BMD were seen at the femoral trochanter, intertrochanteric, and Wards triangle areas,
and in calculated “total” BMD. Changes in preseason and postseason BMD were com-
pared between women taking and not taking OCPs. A significant increase in BMD at the
Wards triangle area was seen only in women taking OCPs, while women not taking OCPs
showed a significant increase in BMD at the intertrochanteric region and in “total” BMD. 
In conclusion, athletes showed an average increase in BMD at multiple skeletal sites
over their competitive season, indicating that the exercise level of these division I athletes
may  be  beneficial,  not  harmful,  to  their  bones.  OCP  status  influenced  locations  of
increased BMD. 
Defining Senescence and Evaluating HPV E6/E7 Oncogene Expression in
D98 X MJ HeLa Hybrid Cell Line. Milton Wei Chan Hwang (sponsored by Daniel
DiMaio).  Department  of  Genetics,  Yale  University  School  of  Medicine,  New
Haven, Connecticut. 
This study intends to define the status of senescence and HPV 18 E6/E7 expression,
correlate the relationship between senescence and E6/E7 expression, and ascertain the
usefulness of D98 X MJ HeLa hybrid cells as an in vitro senescence model. Ultimately,
this study will help address the role that HPV 18 E6/E7 oncoproteins play in HeLa cervi-
cal carcinoma cells’ inability to enter senescence. Standard cell culturing techniques,
senescence-associated B-gal stain, brightfield microscopy, direct RNA extraction via Qia-
gen Rneasy kit. Northern blot with HPV 18 E6/E7 and ubiquitin probes, phosphoimaging,
HPV E2 infection, tritiated DNA thymidine labeling of DNA were employed during this
study to gather and analyze data. 
This study demonstrates heterogeneity and variability of cellular behavior during
active proliferation and non-proliferation. (1) There is a variability of phenotypes found
during active proliferation and non-proliferation. (2) There is a variability of timing when
cells enter non-proliferation. (3) Some cell subcultures do not cease to proliferate during
the period tested nor demonstrate phenotypic changes. (4) Some cell subcultures demon-
strate  a  non-proliferative  state  consistent  with  senescence.  (5)  HPV  18  E6/E7  are
expressed at a range of level throughout passaging. (6) There is a lack of consistent effect
between the state of proliferation, phenotypes and HPV 18 E6/E7 expression status. (7) It
is not apparent from the DNA thymidine labeling assay that the E2-inducible senescent
mechanism is functionally intact in these hybrid cells. The heterogeneity and variability
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plexity of studying senescence and forces us to rethink the concept of senescence. 
Association of Endogenous Sex Hormones and Insulin Resistance Among
Postmenopausal Women. Grace Mariko Kalish and Elizabeth Barrett-Connor.
Section of Family and Preventive Medicine, University of California at San Diego,
La Jolla, California. (Sponsored by Barbara I. Gulanski, Department of Medicine,
Yale University School of Medicine, New Haven, Connecticut.)
The cross-sectional association of endogenous levels of total and bioavailable testos-
terone and estradiol and sex-hormone-binding globulin (SHBG) with insulin resistance
(IR) was determined among 845 healthy, postmenopausal women aged 45 to 65 years. 
Baseline data from the Postmenopausal Estrogen/Progestin Intervention (PEPI) trial
was used. Women were within 10 years of menopause and not using hormone replacement
therapy (HRT). Total adiposity was estimated by body mass index (BMI), visceral adi-
posity  by  waist-to-hip  ratio  (WHR),  and  IR  by  the  homeostasis  model  assessment
(HOMA). We defined HOMA-IR as the highest quartile (cutpoint = 2.1) of the distribu-
tion in this cohort. In logistic regression analyses, the odds ratio (OR) for IR were signif-
icant and increased in a dose-response fashion across each quartile of total estradiol,
bioavailable estradiol, and bioavailable testosterone (all p < .001 for linear trend). 
These associations remained significant after adjusting for WHR; adjusted ORs were
4.0, 6.1, and 2.7 for total estradiol, bioavailable estradiol, and bioavailable testosterone,
respectively, comparing the highest to the lowest quartile (p < .001). Adjusting for BMI
and  WHR  together  eliminated  the  linear  association  of  IR  with  total  estradiol  and
bioavailable testosterone, but the association with bioavailable estradiol remained (adjust-
ed ORs = 2.7; p < .001, comparing the highest to the lowest quartile). IR was not associ-
ated with total testosterone before or after adjusting for adiposity. Lower SHBG levels
were associated with higher odds of IR, independent of adiposity. 
These results suggest that estrogen may be equally or more important than testos-
terone in the pathway to IR in healthy, young postmenopausal women, with differences
not entirely explained by body size
Health Disparities Among Hospitalized Patients with Cerebrovascular Dis-
ease. Byron S. Kennedy, Judith Lichtman, Hongyu Zhao, and Stanislav V. Kasl.
Division of Chronic Disease Epidemiology, Department of Epidemiology and Pub-
lic Health, Yale University School of Medicine, New Haven, Connecticut. 
Health disparities between blacks and whites are widely recognized, but the reasons
for these differences are unclear. The author sought to address this issue in three parts
using data for hospitalized patients: 1) data from the National Hospital Discharge Survey
(NHDS) were used to examine trends in discharge and in-hospital mortality rates; 2) a
meta-analysis of prior studies was performed to examine perioperative mortality risk fol-
lowing carotid endarterectomy (CEA); and 3) data from the Agency for Healthcare Qual-
ity and Research (AHRQ) were used to examine patterns and independent predictors of
readmission stroke type.
The NHDS data (n = 8,700 blacks, 46,154 whites) showed, after adjusting for age,
sex, and survey year, that the risk for stroke hospitalization was greater for blacks than for
whites (rate ratio [RR] = 1.74, 95 percent confidence interval [CI] 1.73-1.74), whereas in-
hospital mortality rates were similar (RR = 1.01, 95 percent CI = 1.01-1.02). The meta-
analysis (n = 5,569 blacks, 218,985 whites) showed that the perioperative mortality risk
was greater for blacks than for whites (odds ratio [OR] = 1.43, 95 percent CI = 1.24-1.65).
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orrhagic stroke admission substantially increased the odds of having a hemorrhagic stroke
readmission (OR = 109.51, 95 percent CI = 87.62-136.86) after adjusting for sociodemo-
graphic and patient clinical characteristics. Other factors, but not race (OR = 0.78, 95 per-
cent CI = 0.54-1.15), were also predictors of hemorrhagic stroke readmission. Excess
stroke deaths among blacks are likely due to differences in stroke incidence rather than
case fatality rates. Elimination of these disparities should focus on primary and secondary
prevention efforts that provide access to affordable and high-quality treatments, including
those that involve invasive procedures. In addition, acute and long-term care should be
optimized for individual patients according their risk profiles.
Constitutive and Cytokine-Induced Expression of GITR Ligand On Human
Retinal Cells. Ben J. Kirn, Zhuqing Li, Robert N. Fariss, Chi-Chao Chan, and
Robert B. Nussenblatt. National Eye Institute, National Institutes of Health and
Howard Hughes Medical Institute-National Institutes of Health Research Scholars
Program.  (Sponsored  by  Dr.  Colin  Barnstable,  Department  of  Ophthalmology,
Yale University School of Medicine.) 
Purpose: The glucocorticoid induced TNF related receptor (GITR) plays a pivotal
role in regulating the suppressive function of CD4+CD25+ regulatory T cells. GITR
expression on CD4+ T cells correlates with the disease course of noninfectious uveitis. We
examined the expression and regulation of the glucocorticoid induced TNF related recep-
tor ligand (GITRL) by ocular tissue as well as its potential effect on T cells. 
Methods:  Immunohistochemistry  and  confocal  immunofluorescence  microscopy
were performed on human ocular tissue to examine the in vivo protein expression of
GITRL. The regulation of GITRL was investigated by culturing retinal pigment epitheli-
um (RPE) with pro-inflammatory cytokines and performing immunocytochemistry and
reverse transcriptase PCR (RT-PCR). The in vivo mRNA expression of GITRL was stud-
ied by RT-PCR on RNA from microdissected tissue sections. A functional role for GITRL
was investigated with proliferation assays. In these assays, purified CD4+ T cells were
activated by anti-CD3 in the presence or absence of soluble recombinant GITRL. 
Results: Both immunohistochemistry and confocal immunofluorescence microscopy
demonstrated that GITRL was expressed constitutively on RPE and photoreceptor inner
segments.  Immunocytochemistry  demonstrated  that  in  vitro stimulated  RPE  cells
expressed GITRL at the protein level, and RT-PCR showed that GITRL is up-regulated at
24 hrs by pro-inflammatory cytokines. Constitutive GITRL mRNA expression in vivo was
confirmed by RT-PCR using microdissected tissue. Soluble recombinant GITRL did not
affect the proliferation of CD4+ T cells. 
Conclusions: GITRL is expressed constitutively on RPE and photoreceptor inner
segments.  The  up-regulation  of  GITRL  by  pro-inflammatory  cytokines  suggests  that
GITRL may play potentially important roles in ocular immunity. While GITRL did not
affect the proliferation of CD4+ T cells, it likely has other significant roles including its
effect on CD4+CD25+ regulatory T cells. The high level of constitutive GITRL expres-
sion on photoreceptor inner segments suggests that photoreceptors participate in the reg-
ulation of ocular inflammation.
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Janet Plescia, Hans Cleers, Erick R. Fearon, and Dario C. Altieri. Department of
Pathology, Yale University School of Medicine, New Haven, Connecticut. Depart-
ment of Cell Biology and the Cancer Center, University of Massachusetts Medical
School, Worcester, Massachusetts. Humbrecht Laboratory, Center for Biomedical
Genetics, Utrecht, The Netherlands. Division of Molecular Medicine and Genetics
and the Cancer Center, University of Michigan, Ann Arbor, Michigan. 
The origin of colorectal cancer is thought to reside in the expansion of colonic crypt
cells due to aberrant gene expression by transcription factors of the TCF/β-catenin fami-
ly. However, the target gene(s) of this pathway have remained elusive, and how they may
influence the molecular pathogenesis of colorectal cancer is uncertain. Survivin is a bi-
functional regulator of cell death and cell proliferation undetectable in normal adult tis-
sues and prominently re-expressed in many cancers, including colorectal cancer. 
We studied survivin gene expression by promoter analysis, targeted mutagenesis and
electrophoretic  mobility  shift  assay  in  colorectal  cancer  cells.  Survivin  expression  in
human and mouse embryonic intestine was assessed by in situ hybridization and immuno-
histochemistry. 
TCF/β-catenin stimulated a 6- to 12-fold increased survivin gene expression in col-
orectal cancer cells. Three TCF-binding elements (TBE) in the survivin promoter were
occupied by nuclear factors in colorectal cancer cells, and mutagenesis of the two proxi-
mal TBE sites abolished survivin gene expression by 75 to 79 percent. Strongly expressed
at the bottom of human and mouse embryonic intestinal crypts, survivin expression was
lost in TCF-4 knockout animals, and a TCF-4 dominant negative mutant blocked survivin
gene transcription in colorectal cancer cells. Expression of non-destructible β-catenin
mutants ∆N132 or S33Y similar to those found in colorectal cancer patients increased sur-
vivin expression by 3.2- to 2.4-fold, and resulted in complete protection against ultravio-
let B-induced apoptosis. Conversely, interference with survivin function in the presence
of non-destructible β-catenin restored sensitivity to caspase activation induced by UVB. 
Expression of survivin by TCF/β-catenin may impose a “stem cell-like” phenotype
to colonic crypt epithelium coupling enhanced cell proliferation with resistance to apop-
tosis, and contribute to the molecular pathogenesis of colorectal cancer.
The Effect of Nutrition on the Development of Nephrocalcinosis in Very Low
Birth  Weight  Infants.  Melissa  Kirkwood  (sponsored  by  Richard  Ehrenkranz).
Section of Neonatology, Department of Pediatrics, Yale University School of Med-
icine, New Haven, Connecticut. 
A retrospective case-control study was used to evaluate the clinical impression that
very low birth weight infants fed fortified breast milk are predisposed to the development
of nephrocalcinosis compared to infants fed formula preparations. Cases with nephrocal-
cinosis were each matched with two control infants, based on birth weight, gestational
age, and length of hospital stay. Data were collected from the medical records and includ-
ed demographic data, nutritional information and intake of dietary supplements, medica-
tion history, and co-morbid illnesses, specifically bronchopulmonary dysplasia, necrotiz-
ing enterocolitis and late-onset infection, both culture positive and negative. Tests for lin-
ear trend were conducted using univariate conditional logistic regression; odds ratios and
95 confidence intervals were calculated. Variables significant in the univariate tests were
further evaluated in multivariable analyses. 
The strongest risk factors associated with nephrocalcinosis were prolonged treatment
with furosemide (p < .003), dexamethasone (p < .004) and the intake of human milk sup-
plemented with Human Milk Fortifier (HMF) (p < .018). The risk for developing nephro-
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are as follows: furosemide treatment for 1 to 14 days (OR 2.81 [95 CI percent 0.45-
17.70]), and for 15 to 28 days (OR 61.57 [95 CI 3.65-1039.23]). Dexamethasone therapy
for 1 to 14 days (OR 13.29 [95 CI percent 1.62-108.89]), and for 15 to 28 days (OR 22.54
[95 CI percent 1.77-287.23]). Consumption of fortified human milk for 1 to 14 days (OR
2.55 [95 CI percent 0.21-30.88]), and for 15 to 28 days (OR 8.72 [95 CI 1.46-51.99]). A
difference (p < .001) was also found in the incidence of late-onset culture negative infec-
tions, with the cases undergoing significantly more evaluations for sepsis. 
Based on these results, we recommend screening with renal ultrasounds beginning at
two months of life and repeating them every 2 to 4 weeks, in infants who are fed primar-
ily fortified human milk, and who receive prolonged courses of furosemide and dexam-
ethasone. Furthermore, we suggest that infants displaying symptoms consistent with sep-
sis, repeatedly proven to be culture negative, should be screened for renal calcifications;
as the clinical picture may be a result of developing nephrocalcinosis.
Variations in Preventative Health Services Provided to Women in an Urban
HIV Clinic. John R. Koethe and Krystn R. Wagner. Section of Infectious Dis-
eases, Department of Internal Medicine, Yale University School of Medicine, New
Haven, Connecticut. 
Objectives: We examined the provision of screening for cervical, breast, and col-
orectal cancers, hyperlipidemia, and annual influenza vaccination to female patients of an
urban HIV clinic, and associated provider, age and immune status factors. 
Methods: Retrospective cohort study of computer records of female patients receiv-
ing both HIV management and primary care services at the clinic in 2000, 2001, and 2002,
with documentation of screening and vaccination services at appropriate intervals accord-
ing to nationally recognized guidelines for the treatment of HIV patients. The provision
of services by generalist and infectious diseases specialist physicians was compared after
normalizing for patient age and absolute CD4 count, and patients receiving a service were
compared by age and absolute CD4 count. 
Results: 247 of 346 female clinic patients met eligibility requirements of a minimum
of three clinic visits in a calendar year over a six-month period. Twenty-three percent of
patients saw a generalist physician, 36 percent an ID specialist physician, and 40 percent
a physician assistant or nurse practitioner. The rate of annual Pap testing among all clinic
providers was 54 percent in 2001 and 57 percent in 2002; rate of mammography referral
was 50 percent; rate of colorectal cancer screening was 33 percent; rate of hyperlipidemia
screening was 72 percent in 2001 and 92 percent in 2002; and rate of annual influenza
vaccination was 49 percent in 2001 and 54 percent in 2002. Only the rate of annual
influenza vaccination was significantly different between physician types after normaliz-
ing for patient age and absolute CD4 count, and was higher for generalists. There was a
significant difference in Pap testing and mammography when patients were compared by
CD4 count, and in Pap testing, hyperlipidemia screening, and vaccination when compared
by age. 
Conclusion: Female HIV patients at the clinic had lower rates of mammography and
colorectal cancer screening than the general population. Generalist physicians were gen-
erally more inclined to provide preventative health services than specialists, but this was
only significant for annual influenza vaccination. Patients who received services were
generally older and had relatively less severe immunosuppression.
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Sarah Kohnstamm and Peter N. Bowers. Section of Cardiology, Department of
Pediatrics, Yale University School of Medicine, New Haven, Connecticut.
The sudden infant death syndrome (SIDS) remains the leading cause of death in the
first year of life, yet its pathophysiology remains poorly understood. Long QT syndrome
(LQTS), a cardiac ion channel disease, is an important cause of sudden cardiac death.
Seven  genes  have  been  implicated  in  LQTS  including  6  cardiac  ion  channel  genes
(KCNQ1, KCNH2, SCN5A, KCNE1, KCNE2, and KCNJ2) and 1 membrane adapter pro-
tein (Ankyrin-B). Recently, mutations in pore-forming potassium and sodium channel
subunits (KCNQ1 and SCN5A, respectively) have been associated with a small number of
SIDS cases. 
We report here the findings of a mutational analysis of 201 unrelated, autopsy-con-
firmed cases of SIDS to identify mutations among all cardiac ion channel genes implicat-
ed in LQTS. Mutation screening was performed by denaturing high performance liquid
chromatography  (dHPLC),  and  heteroduplex  variants  were  sequenced.  In  addition  to
numerous, previously reported, polymorphisms, we found the following missense muta-
tions for each candidate ion channel gene: KCNQ1: T144A and G245E; KCNH2: V795I;
SNC5A: S524Y, R688H, Sl103Y and El107K; KCNE1: D85N; KCNE2:157T. Sl103Y-
SCN5A was previously identified as a common heterozygous variant in 13.2 percent of
African-Americans but not in a Caucasian control population. Here we report that 3.63
percent of our African-American SIDS cohort was homozygous for this mutation, exceed-
ing the predicted homozygous rate of 0.44 percent by nearly nine-fold. Preliminary func-
tional data shows Sl103Y-SCN5A to have near normal function at baseline and a substan-
tial gain of function in an acidic environment. Functional assessment of KCNE2 mutant
157T revealed a decrease in current density and accelerated deactivation resulting in
diminished cardiac repolarization reserve. 
We conclude that genetic mutations leading to ion channel dysfunction are more
important in the pathogenesis of SIDS than previously appreciated. While additional con-
trol and functional studies are ongoing, these 9 ion channel mutations in up to 25/201
(12.4 percent) of our SIDS cohort strongly implicate ion channel disease in the pathogen-
esis of SIDS.
Clinic-based  Interventions  for  the  Treatment  of  Obesity  in  Adults.  Mona
Kotecha, Meghan O'Connell, and David L. Katz. Yale Prevention Research Cen-
ter, Derby, Connecticut. 
The problem of adult obesity is widespread and has far-reaching consequences. The
purpose of this work is to review 26 published papers examining clinic-based weight-loss
interventions in adults.
A comprehensive literature search was conducted from November 2000 to February
2001 to identify published papers regarding the topic of prevention and management of
obesity; studies had to meet inclusion and exclusion criteria. The quality and suitability of
each study was objectively assessed by two independent reviewers with standardized data
collection forms. Twenty-six papers used clinic-based interventions to manage adult obe-
sity; in this subset of papers, all were combination interventions, using some combination
of nutrition and exercise. 
All studies had some design flaws; of the 22 studies that were not excluded, fifteen
(68 percent) had significant weight loss results in the intervention group(s). Women lost
an average of 4.76 kg over 17 months, while men lost 3.9 kg over 24 months. The aver-
age number of intervention groups was 2.5. Most interventions had weight loss as a sec-
ondary outcome; blood pressure and diabetes control were common primary outcomes.
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amount  of  weight  loss.  The  cost-effectiveness  of  the  weight  loss  programs  was  not
addressed in 25 of the 26 papers. The average follow-up period was 18 months. 
While the general utility of clinic-based weight loss interventions focusing on both
diet and physical activity is supported by this literature, heterogeneity of methods pre-
cludes recommending any particular intervention. Further research with weight loss as a
primary outcome and longer follow-up periods would be beneficial.
Barriers  to  Adherence  to  the  Back-to-Sleep  Recommendations:  Focus
Groups with African-American Inner-city Caregivers. Liana Kretschmar, Amy
Margolis, and Eve Colson. Department of Pediatrics, Yale University, School of
Medicine, New Haven, Connecticut.
We sought to determine barriers that interfere with adherence to the Back-to-Sleep
recommendations among African American, inner-city caregivers of infants. 
As part of the National Infant Sleep Position Study, we conducted nine focus groups
with caregivers of infants and young children from WIC centers and inner-city clinics in
New Haven and Boston. The groups were audio-taped and transcribed. Themes were
identified using standard techniques of qualitative narrative analysis. Forty-nine care-
givers participated. Eighty-two were Black, 6 Hispanic, 4 White, and 8 other. 
Four themes were identified: (1) Comfort: Participants made choices about their
infants’ sleeping position and environment based on their perceptions of whether the
infant appeared comfortable. Most participants felt that their infants appeared more com-
fortable or slept longer on in the prone position. (2) Concerns: Most participants did not
choose to put their infants in the supine position for sleep because they feared their infants
would choke. (3) Advice: Most participants relied on the advice of older, more experi-
enced,  female  family  members  or  friends  to  make  child  care  decisions.  Healthcare
providers were not uniformly a trusted source of advice. (4) Knowledge: Many partici-
pants had limited or incorrect knowledge about the back-to-sleep recommendations. 
We identified profound barriers to adherence to physician recommendations in this
group of inner-city, primarily African-American caregivers. Information obtained from
these focus groups could be used to design targeted interventions aimed at improving
acceptance of the back-to-sleep recommendations among this group of parents whose
infants are at increased risk of SIDS.
In Vivo Formation of Microvessels in Human Skin Equivalents with Endothe-
lial Cells Differentiated from Circulating Blood Progenitors. Elaine K. Kung
and Jeffrey Schechner. Department of Dermatology. Yale University School of
Medicine, New Haven, Connecticut. 
Abstract We have identified conditions for forming microvessels using endothelial
progenitor cells (EPCs) derived from umbilical cord and adult peripheral blood in human
skin equivalents. 
The EPC were incubated in selective culture media for 10 to 14 days before dis-
playing morphology and growth pattern typical of endothelial cells (EC). After passage,
the EPCs were confirmed to have EC characteristics by flow cytometric detection of
CD31, VEGFR-2, and TNF-induced E-selectin expression. These differentiated EPCs
were seeded onto the dermal side of acellular dermis, whereas, keratinocytes derived from
neonatal foreskin were seeded onto the epidermal side. The synthetic skin construct (SSC)
was orthotopically grafted onto immunodeficient mice. 
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that the microvessels containing erythrocytes were reactive with anti-human CD31 and
Ulex Europeaus Agglutinin-1. indicating that they were lined with human EC and inoscu-
lated with mouse circulation. In vivo formation of perfused microvessels from blood-
derived EPC offers an approach to vascularizing synthetic tissue with a source of EC
autologous to the recipient.
Resident  Physicians’  Assessment  of  Patient  Understanding  in  Complex
Risk Communication. Pramita E. Kumvilla and Michael H. Farrell. Department
of Internal Medicine, Yale University School of Medicine, New Haven, Connecti-
cut.
Objective: To examine (1) if and how often resident physicians assess patient under-
standing during complex risk communication, (2) how often they utilize different kinds of
assessments of understanding, and (3) how this frequency maybe influenced by certain
consultation type and standardized patient characteristics.
Methods: This analysis was an initial pilot project to use an explicit-criteria content
analysis system to review transcripts of conversations for assessments of understanding.
For ease in this initial review, the analysis was limited to 15 resident physicians and two
different types of standardized patients with four types of clinical consultations. These
transcripts were analyzed line-by-line to identify and categorize certain phrases/fragments
stated by the physicians as a type of assessment of understanding (AU). Inter-rater relia-
bility was performed for AU identification and classification (0.898 and 0.960 respec-
tively). 
Results: While 11 residents (73.3 percent) consistently utilized assessments of under-
standing; 4 residents (26.7 percent) did not. Two classes of AU phrases were employed
much more frequently than three other kinds. Comparison of AU use with standardized
patient and consultation characteristics was not found to be significant (0.35 < p < 0.95). 
Conclusion: In this pilot study of a new method for describing physicians' efforts to
assess understanding, we observed that physicians do seem to assess patient understand-
ing in the medical interview, with a tendency to prefer certain phrases over others. Our
results did not appear to trend toward significance, likely due to low power given the
small sample size, but a larger study may still be feasible.
Community-based Screening for Co-occurring Mental Illness Among Out-
of-Treatment Drug Users. Rachel Levy and Frederick L. Altice. Department of
Internal Medicine, Yale University School of Medicine, New Haven, Connecticut. 
Background: Substance users have a high prevalence of comorbid conditions, includ-
ing undiagnosed and untreated mental illness. Dual diagnosis is a particularly important
concern for HIV prevention among IDUs because mental illness is associated with more
risk behaviors. Few community-based programs are available to detect and treat dually-
diagnosed patients, so we used a mobile medical van with needle exchange services to
locate and screen these patients. 
Methods: From July 2001 to July 2003, 305 active drug users with complete intake
information from the New Haven Community Health Care Van were screened for depres-
sion and anxiety using a standardized mental health screening form; this form was com-
prised of the Drug Abuse Screening Test (DAST-10) and the Primary Care Evaluation of
Mental Disorders Brief Patient Health Questionnaire (PRIME-MD Brief PHQ). Those
patients with active drug use who met diagnostic criteria for depression and/or anxiety
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tal Health Center (CMHC). 
Results: Of the 342 CHCV clients who reported using crack/cocaine and/or heroin
within the last 30 days, approximately 30 percent were screened for mental illness using
the rapid mental health screening tool (29 percent of crack/cocaine users and 30 percent
of heroin users). Of the subjects screened, 49 percent had evidence for major depressive
disorder, 47 had evidence for other depressive disorder, and 35 percent had anxiety disor-
der. According to the Connecticut Department of Mental Health and Addiction Services
(DMHAS) records, 76 percent of subjects who had depression and/or anxiety had utilized
mental health and/or substance abuse treatment in the one-year period before or after
being screened. Clients who were referred to mental health services from the CHCV over-
whelmingly received diagnoses of substance abuse disorders: 34 percent received diag-
noses of opioid dependence and 18.3 percent had a diagnosis of cocaine dependence.
These prevalences were higher than those found for mental illness; 4 percent were diag-
nosed with depression and 4.4 percent were diagnosed with anxiety/panic disorder. 
Discussion: Simplified mental health screening can be accomplished on an active
mobile medical van at syringe exchange sites. The prevalence of mental illness in sub-
stance users is high and merits screening. This is particularly true for out-of-treatment
drug users at syringe exchange sites who often do not get their mental illness diagnosed
in traditional mental health settings. Existing community models of linkage to care for
patients dually diagnosed with mental illness and substance use disorder are ineffective,
and new models should be developed to address this issue. Possibilities include: 1. On-
site mental health treatment incorporated into CHCV services; 2. Increased coordination
and cooperation between CHCV, community mental health services, and substance abuse
treatment programs, perhaps using intensive case management services, so that substance
users are treated for mental illness and substance use disorder simultaneously.
Do  Patients  Want  to  Participate  in  Medical  Decision-Making?  A  Critical
Review  of  the  Literature. Elinm  E.  Lisska  and  Liana  Fraenkel.  Section  of
Rheumatology, Department of Internal Medicine, Yale University School of Medi-
cine, New Haven, Connecticut. 
Previous studies have shown that patients' desire to participate in medical decision-
making varies enormously and that many patients do not want to participate. Most stud-
ies have defined desire to participate in decision-making without differentiating between
problem  solving  tasks  requiring  medical  knowledge  and  decision-making  tasks.  The
objective of this study was to compile and summarize all data on this topic over the last
25 years and to determine whether patients want to participate. We hypothesized that: 1)
the percentage of patients wanting to participate is increased in studies that differentiate
between problem-solving and decision-making tasks and 2) most patients are unable to
achieve their desired level of participation in clinical encounters. 
We compiled the results of 75 studies examining patients' desire to participate, cho-
sen by a systematic approach. We calculated median desire to participate and summarized
patients' and physicians' views on patient participation. We independently analyzed stud-
ies that separated problem-solving tasks requiring medical knowledge from patient deci-
sion-making. We compared congruence between patients' preferred level of participation
and patients' actual level of participation in a clinical decision. 
The largest proportion (median: 41 percent) of patients preferred to share decision-
making responsibility with their physicians. Twenty-three percent of patients preferred to
make their own decisions, while 32 percent preferred their doctors to make decisions.
Twenty-one percent preferred a passive role when problem-solving tasks were eliminated
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solving tasks (p < .001). Less than 50 percent of patients achieve their desired level of par-
ticipation in a clinical decision-making encounter; reasons for this discrepancy have not
been well studied. 
The majority of patients wish to be involved in decision-making, especially when
they are adequately informed, but desired level of participation varies. Our findings indi-
cate that further work is needed to develop processes to promote shared decision-making
in clinical practice.
Patient Age, Number, and Type of Clinical Encounters and Provider Advice
to Quit Smoking. BRFSS 2000. Sean C. Lucan (sponsored by David L. Katz).
Yale University School of Medicine, New Haven, Connecticut.
The purpose of this study was to determine how often smoking patients receive quit
advice and if patient age, and number and type of clinical encounters are associated with
odds of receipt. Behavioral Risk Factor Surveillance System (BRFSS) 2000 data were
used to study 10,582 smokers (aged >18) having >1 of three types of clinical encounters
in the past year: routine checkups, other physician encounters, or dental visits. Multivari-
ate-adjusted odds ratios (ORs) for quit advice by patient age, encounter type, and number
of doctor's visits were calculated. 
Almost 55 percent of patients were advised to quit smoking. There was a 4 percent
to 23 percent chance of receiving quit advice at any given doctor's visit. Odds of receiv-
ing advice did not increase with increasing number of visits. With advancing age, men
were more likely, women less likely, to receive quit advice — but only significantly for
White men. Compared to those having dental visits, ORs for receiving quit advice for
patients having checkups and other physician encounters were 3.35 (95 percent CI 2.11-
5.31) and 3.03 (95 percent CI 1.32-6.97) respectively. 
These cross-sectional data suggest that whereas a small majority of smoking patients
are advised to quit at some clinical encounter, smoking patients are not advised to quit at
the majority of encounters. Being young and male, or seeing dentists rather than doctors
made patients less likely to receive quit advice — as did having lower education or BMI,
no insurance or coverage other than military or private, not having asthma, or not having
breast exams or follow-up Papanicolaou smears if female. Based on a previously-report-
ed absolute quit difference of 1.9 percent, if smoking patients received quit advice just
once at any of their encounters with physicians in a year, at least 800,000 more U.S. smok-
ers would quit at an economic savings of $2.4 billion.
Comparison of Posterolateral Lumbar Fusion Rates Induced by Two Differ-
ent  Osteoinductive  Products  in  a  Validated  Athymic  Rat  Model.  Roberto
Lugo, Jonathan N. Grauer, David A. Bomback, Nancy Troiano, Tushar Ch. Patel,
and Gary E. Friedlaender. Department of Orthopaedics and Rehabilitation, Yale
University School of Medicine New Haven, Connecticut. 
The purpose of this study is to characterize a posterolateral lumbar fusion model in
the athymic rat, and use this model to compare the fusion rates between two commercial-
ly available osteoinductive products: demineralized bone matrix and recombinant human
bone morphogenetic protein-7 (rhBMP-7). Single-level intertransverse process fusions
were performed at the L4-L5 level of forty athymic nude rats. Twenty rats were implant-
ed with autogenous iliac crest bone graft (athymic/autograft), and twenty had no graft
placed (athymic/no graft). An additional twenty autograft fusions were performed on nor-
mothymic rats (normal/autograft). These three groups encompassed the model character-
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group. For the osteoinductive agent comparison, sixty athymic nude rats underwent spinal
fusion with 2 cc/kg of Osteogenic Protein-1 (also known as OP-1 and rhBMP-7) or
Grafton Putty (a DBM). 
Half of each study group was sacrificed at three weeks and half at six weeks. Fusion
rates were assessed by manual palpation, radiography, and histology. For the model char-
acterization study, manual palpation results showed that the athymic/autograft group had
fusion rates of 20 percent and 30 percent at 3 and 6 weeks respectively. The regular/auto-
graft group had fusion rates of 20 percent and 40 percent at 3 and 6 weeks respectively.
There were no statistically significant differences in these results. The athymic/no graft
group had 0 percent fusion rates at both time points. Radiographs and histology results
were generally concordant. 
The researchers concluded from this model characterization that since the absence of
a thymus does not seem to have an effect on autograft fusion rates, and no spontaneous
fusions were observed when no graft was used, this model may be used with confidence
to  study  posterolateral  fusions.  For  the  osteoinductive  agent  study,  manual  palpation
results demonstrated a 13 percent 3 week fusion rate and a 39 percent 6 week fusion rate
in the athymic/Grafton study group. The athymic/OP-1 study group showed a 100 percent
fusion rate at both time points, and resulted in statistically significant (p < .05) differences
between the two groups. Histology results were similar to those seen with manual palpa-
tion The comparison of osteoinductive agents demonstrates that using this model, there
are significant differences between the osteoinductive abilities of Grafton and OP-1.
Interaction  of  Dexamethasone  and  P-Glycoprotein  in  a  Rat  Brain  Tumor
Model. Edward M. Marchan, Marsha J. Merrill, Stuart Walbridge, Nancy Edwards,
and Edward H. Oldfield. Surgical Neurology Branch, National Institute of Neuro-
logical  Disorders  and  Stroke,  Bethesda,  Maryland.  2002-2003  HHMI-NIH
Research Scholars Program. 
A high dose of the steroid dexamethasone (DEX) is the standard of care for the treat-
ment of vasogenic brain tumor associated edema. DEX is also a substrate for the Multi-
drug Resistance (MDR1) gene product, P-glycoprotein (Pgp), a blood brain barrier (BBB)
constituent known to impede the entry of lipophilic substrates into brain tissue. 
Clinically, such high doses can be a cause of great morbidity to patients. We hypoth-
esized that DEX may modulate the amount of Pgp in the tumor endothelial cell and the
tumor cell. 
Brains of tumor-bearing rats were examined for Pgp expression (C219 antibody) and
BBB breakdown (C14-AlB transport from blood to brain) in 11 control and 10 DEX-treat-
ed animals. DEX reduced vascular permeability regardless of tumor size (K =7.5 ﾱ 2.4
[control] vs. 2.7 ﾱ 1.3 [DEX-treated]; p < .05). 
Double immunofluorescent staining showed that in DEX-treated rats the number and
intensity of vessels staining for Pgp (Pgp/F8 ratio) was increased in tumor vessels relative
to Pgp staining in tumor vessels of control rats. This effect only occurred in tumors which
had a reduction in K, and was independent of tumor size. 
In vitro, the presence of MDR1 RNA in the 9L cell was confirmed. 9L cells cultured
in the presence of DEX showed a reduced uptake of the Pgp substrate digoxin (p < .05). 
Although DEX is beneficial in reducing edema, it may also upregulate Pgp in both
tumor cells, and especially in tumor endothelial cells, indicating partial BBB restoration.
DEX may then increase its own efflux out of the tumor endothelial cell by increasing the
amount of P-glycoprotein. This may result in a need to increase its dose in order to satu-
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peutic (e.g., anti-cancer) drugs that are also Pgp substrates.
Cutaneous  T  Cell  Lymphoma:  Overcoming  Immunosuppression  through
Improved DC Vaccine Development. Kavita Mariwalla and Carole Berger (spon-
sored by Richard L. Edelson). Department of Dermatology, Yale University School
of Medicine, New Haven, Connecticut. 
In  vitro studies  of  cutaneous T  cell  lymphoma  (CTCL)  performed  at Yale  have
demonstrated that CTCL cell proliferation is stimulated by direct contact with autologous,
immature dendritic cells (DC). It is theorized that CD4+ T cells undergo proliferation sec-
ondary to constant antigen presentation by DC class II MHC. The possibility that clonal
CTCL cells remain responsive to antigen led to a detailed examination of this response,
and an attempt to optimize current therapeutic options. 
We found that the T cell receptor (TCR) of the CD4+ CTCL cells is triggered after
interaction with DC loaded with apoptotic CTCL cells as evidenced by decreased expres-
sion of CDS and the TCR and up-regulation of CTLA-4 and CD25+. Furthermore, adop-
tion of a T-regulatory (Treg) phenotype by the CTCL cells was dose-dependent on both
the number of DC available and amount of apoptotic cells available to DC for ingestion
and  presentation.  We  then  examined  ways  to  promote  DC  maturity  to  preferentially
induce an anti-tumor CD8+ T cell response. It was possible, through simple physical per-
turbation such as rotation in a plastic tube and passage through a micro-pore column
matrix to induce the rapid conversion of monocytes to DC in whole peripheral blood. In
addition, the state of DC differentiation could be maintained when apoptotic cells were
co-incubated with the DC overnight. 
Our studies suggest a modification to the hypothesized mechanism of CTCL patho-
genesis. Namely, CTCL may be a disease of Treg cells that inhibit normal T cell immuno-
competence. Understanding methods to simply yet effectively regulate DC maturation
and hence Treg cell populations thus becomes an important tool for augmenting current
therapeutic options.
Host Protection from Fluoropyrimidine Lesions by Uridine Phosphorylase
Abrogation. Jamie McCabe, Deliang Cao, Stuart Flynn, and Giuseppe Pizzorno.
Section  of  Pharmacology,  Department  of  Internal  Medicine,  Yale  University
School of Medicine, New Haven, Connecticut. 
In this study, we have generated undine phosphorylase knockout mice to evaluate the
role of uridine phosphorylase in fluoropyrimidine chemotherapeutic activity in vivo and
demonstrate the mechanisms of host protection. Our results show that the abrogation of
uridine phosphorylase led to a 2.5-fold increase in maximum tolerated dose of 5-fluo-
rouracil. Pathological examinations of gastrointestinal tracts and the analyses of peripher-
al blood cells from animals exposed to 5-fluorouracil and Capecitabine revealed signifi-
cant protection of the gastrointestinal architecture and the bone marrow from fluoropy-
rimidine lesions in the absence of uridine phosphorylase. 
Overall, this study confirms the important role of uridine phosphorylase in the acti-
vation of fluoropyrimidines and for the first time links this enzyme to the predominant flu-
oropyrimidine-induced toxicities, providing valuable information for the fluoropyrimi-
dine-based tumor therapeutics, and the development of its prodrugs and rescue agents.
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Phenomenon in Non-smokers. Clifton C. Mo, Kirk R. Shelley, Robert G. Stout,
and David G. Silverman. Depart of Anesthesiology, Yale University School of Med-
icine, New Haven, Connecticut.
Purpose: To examine the acute effect of a known sympathomimetic and potentially
parasympatholytic substance on , proposed parasympathetically mediated reflex of peri-
odic vasodilatation at the level of the| forehead micro vasculature.
Design: Single-blind crossover study.
Methods: Subjects were orally administered nicotine or placebo lozenges during sep-
arate sessions, receiving a vasoconstrictive 30-second cold pressor test to the right fore-
ann and hand at the end of each session. Cutaneous microcirculatory flow within the fore-
head and the left middle finger were continuously monitored and corded throughout the
entirety of each session, along with heart rate, respirator rate, and pulse oximetry, The
effects of both the nicotine and the cold pressor on the microcirculatory flow tracings were
analyzed according to both time-domain (mean flow) and frequency domain (high-fre-
quency and low-frequency oscillatory power) parameters
Results: All subjects demonstrated a relative rise in high-frequency forehead oscilla-
tory power as they absorbed nicotine. Those who subjectively tolerated nicotine demon-
strated a sustained rise (In (power after absorption of lozenges/baseline power): 1.600 ﾱ
0.723 (nicotine) vs. -0.615 ﾱ 0.564 (placebo), p = .00783), whereas those who demon-
strated subjective intolerance to nicotine demonstrated a rapid but non-sustained rise.
There was also a significant reduction in mean finger flow after absorption of nicotine
across the study group (laser Doppler flux after absorption of lozenges/baseline flux (in
volts): 0.631 ﾱ 0.162 (nicotine) vs. 0.981 ﾱ 0.107 (placebo), p = .0185). There were no
significant differences between nicotine and placebo sessions across the study group in
regards to the effect of the cold pressor on flow or power parameters.
Conclusions: Nicotine elicits a relative reduction in cutaneous microcirculatory flow
in the fingertip (consistent with a vasoconstrictive effect), as well as a rise in the power of
high-frequency flow oscillations in the microvasculature of the forehead (consistent with
a periodic vasodilatory effect), the sustained nature| of which is positively correlated with
the subjective ability to tolerate nicotine.
High  Altitude  Potentiates  the  Anti-mycobacterial  Immune  Response  in
Whole Blood. Alejandro Necochea, Sarah Eisen, Louise Pealing, Inna Leybell,
and  Carlton  Evans.  Department  of  Pathology,  Universidad  Peruana  Cayetano
Heredia, Lima, Peru. (Sponsored by Frank Bia, Department of Medicine, Yale Uni-
versity School of Medicine, New Haven, Connecticut.) 
Tuberculosis  (TB)  remains  a  major  infectious  disease  worldwide.  Unless  better
strategies are developed to combat active and latent disease, millions of people will con-
tinue to become infected with Mycobacterium tuberculosis and die from TB. High altitude
appears to have a protective effect against mycobacterial infection because the environ-
mental factors of high altitude (e.g., hypoxia, dryness) kill the mycobacteria or inhibit
their growth by inducing metabolic dormancy. 
Here we investigate how high altitude affects the ability of human blood to inhibit
mycobacterial growth in vitro. A M. bovis BCG bioluminescent reporter construct (BCG
lux) was used to assess the ability of blood obtained from study participants to inhibit
mycobacterial cells as participants traveled from sea level to high altitude. For each assay,
known amounts of BCG lux were mixed with each participant's whole blood, and the
luminescence was measured at 0 and 96 hours to calculate luminescence change over the
period of incubation. Controls of BCG lux in culture medium and in each participant's
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above sea level in the same participants. 
At 0 hours, there was decreased luminescence in all three media (blood, plasma, cul-
ture medium) at high altitude compared to sea level (p < .01), suggesting decreased meta-
bolic activity and possibly an early induction of latency in mycobacterial cells at high alti-
tude. After 96 hours of incubation, mycobacterial growth was inhibited in  blood at high
altitude when compared to plasma and culture medium controls (p < .01). Inhibition of
mycobacterial growth by environmental factors (e.g., hypoxia) may explain the results at
time 0, before incubation in the different media. The inhibition of mycobacteria in blood
assays at high altitude after 96 hours, on the other hand, suggests potentiation of the anti-
mycobacterial activity of immune cells in blood, beyond the effect of environmental fac-
tors.
Correlation of Embryonic Fusion Plates with the Anatomical Distribution of
Basal Cell Carcinoma. Jessica Clark Newman (sponsored by David J. Leffell).
Section  of  Dermatologic  Surgery  and  Cutaneous  Oncology,  Yale  University
School of Medicine, New Haven, Connecticut. 
Embryonic fusion planes (EFP) have been implicated in the pathogenesis of basal
cell carcinoma (BCC); however, the relationship of these planes to the prevalence of BCC
has not been systematically explored. This study sought to examine the predilection of
mid-facial BCC for cutaneous anatomical sites correlated to EFP. Cases of BCC treated
with Mohs micrographic surgery between March 2002 and February 2003 were extracted
from the patient database. Using archived digital images and a detailed anatomic diagram,
lesions were coded according to their specific location. 
Cases  of  mid-facial  BCC  were  identified  and  aggregated  into  two  anatomical
domains according to their correlation to EFP. The relative tumor densities (RTD) were
calculated as the ratio of the proportion of tumors to the skin surface area of each domain.
RTDs were expected to differ significantly between anatomical domains. 
Of the 1,457 cases examined, 859 were located in the mid-face. Thirty-five percent of
the mid- facial BCCs were located on the domain correlated to EFP, which represented 11.3
percent of the total surface area of the mid-face. The EFP domain receives significantly less
sun than the the non-EFP domain (p < .001). There was no significant difference, in terms
of age (p =. 211) and gender (p = .588), between the two domains. The RTD of lesions in
the EFP domain was 3.06 compared to 0.74 for the remaining lesions (p < .001). 
Although there is no consensus about the importance of anatomic location in the
pathogenesis of BCC, these data indicate that, after adjusting for surface area, BCC was
more than four times more likely to occur on EFP than on other regions of the mid-face.
These data support the possibility of an embryologic role for the pathogenesis of BCC.
Signs and Symptoms of Primary Melanoma: Important Indicators of Bres-
low Depth. Benjamin P. Negin, Elyn Riedel, and Mary S. Brady. Department of
Surgery, Memorial Sloan-Kettering Cancer Center, New York, New York. (Spon-
sored by Harvey Risch, Department of Epidemiology and Public Health, Yale Uni-
versity School of Medicine.) 
This project seeks to elucidate the relationship between Breslow depth and specific
signs and symptoms (S/S) (size change, color change, bleeding, itch, skin breakdown,
pain, and palpable mass) of primary localized cutaneous melanoma upon presentation. 
Three hundred and sixty-nine patients presenting for initial treatment to the Memor-
ial Sloan-Kettering Cancer Center with melanoma completed a questionnaire concerning
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for association with Breslow depth. The variables found to be significantly associated
with Breslow depth were then entered into a multivariable logistic regression model.
Patients were separated into three Breslow depth categories: thin (< 1.0 mm), intermedi-
ate (1.0 to 4.0 mm), and thick (> 4.0 mm). 
Most patients reported at least one S/S (n = 278, 75 percent). The most common S/S
reported was size change (n = 187, 51 percent), followed by color change (n = 147, 40
percent), bleeding (n = 95, 26 percent), palpable mass (n = 86, 23 percent), itching (n =
83, 22 percent), skin breakdown (n = 66, 18 percent), and pain (n = 24, 7 percent). Age,
anatomical site, gender, skin breakdown, and color change were not independently and
significantly predictive of increased Breslow depth. Under multivariate analysis, the other
S/S were associated with an increased Breslow depth including bleeding (odds ratio [OR]
7.5), pain (OR 3.3), palpable mass (OR 2.2), itch (OR 1.9), and size change (OR 1.7). Fur-
thermore, the presence of one or more of these S/S versus no S/S were significantly asso-
ciated with an increased Breslow depth category (1 or 2 S/S [OR 4], > 3 S/S [OR 24]). 
Bleeding, pain, palpable mass, itch, and size change are associated with an increased
risk of a deep primary lesion. Understanding the S/S of primary cutaneous melanoma can
be valuable in guiding therapy, especially in situations where pathologic data are confus-
ing or incomplete.
Hormonal  Changes  Associated  with  Weight  Loss  Induced  by  Moderate
Caloric  Restriction  May  Reduce  Breast  Cancer  Risk  in  Postmenopausal
Women. Ada-Nkem A. Nwaneri, David J. Baer, Joanne F. Dorgan, Beverly A.
Clevidence, William S. Campbell, Tenyl J. Hartman, Joseph T. Judd, and Philip R.
Taylor. Cancer Prevention Studies Branch, Center for Cancer Research, National
Cancer  Institute,  Bethesda,  Maryland.  (Sponsored  by  David  Katz,  Prevention
Research Center & Department of Epidemiology and Public Health, Yale Univer-
sity School of Medicine, New Haven, Connecticut.) 
Observational studies associate both obesity and hormone levels with breast cancer
risk in postmenopausal women. One potential mechanism of action is an effect of weight
change on hormone levels; however, few studies in humans have evaluated the effect on
hormones of weight reduction by caloric restriction using a carefully controlled dietary
protocol. We conducted a feasibility study that examined the effect of moderate caloric
restriction  and  consequent  weight  reduction  on  sex  hormones  in  overweight  post-
menopausal women in a controlled dietary study. 
Seven overweight (BMI > 25) postmenopausal women aged 50 years or older par-
ticipated in this 18-week study in which all meals and beverages were provided. For the
first period (eight weeks) weight was maintained; during the second period (ten weeks)
caloric intake was reduced by a median of 800 kcal/day (range 600 to 1100) and the
women lost a median of 4.5 kg weight (range 2.9 to 7.3). 
Following weight loss, the median total estradiol levels decreased 75 percent (p =
.02), bioavailable estradiol levels decreased 68 percent (p = .02), percent bioavailable
estradiol decreased 7 percent (p = .04), while SHBG increased 34 percent (p = 0.03).
Moderate but statistically insignificant reductions were also observed for for bioavailable
testosterone (13 percent, p = .08) and androstenedione (9 percent, p = .09). No changes
were seen in other hormones. A Spearman correlation matrix showed a high level of cor-
relation between weight change and changes in bioavailable estradiol, bioavailable estra-
diol and bioavailable testosterone. 
Overall, the reductions observed in this study, particularly in estradiol, the most
metabolically active of the estrogens, suggest that caloric restriction and weight loss in
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should encourage larger, carefully controlled, diet studies to confirm the relationship of
caloric restriction, weight loss and cancer risk factors.
Facet Joint Kinematics and Injury Mechanisms During Simulated Whiplash.
Adam M. Pearson, Paul C. Ivancic, Shigeki Ito, and Manohar M. Panjabi. Biome-
chanics Laboratory, Department of Orthopaedics and Rehabilitation, Yale Univer-
sity School of Medicine, New Haven, Connecticut. 
Clinical studies have implicated the facet joint (FJ) as a source of chronic neck pain
in whiplash patients. Prior in vivo and in vitro biomechanical studies have evaluated FJ
compression and excessive capsular ligament (CL) strain as potential injury mechanisms.
No study has comprehensively evaluated FJ compression, FJ sliding, and CL strain at all
cervical levels during multiple whiplash simulation accelerations. 
The goal of this study was to describe FJ kinematics, including FJ compression and
FJ sliding, and quantify peak CL strain during simulated whiplash. The whole cervical
spine model with muscle force replication and a bench-top trauma sled were used in an
incremental trauma protocol to simulate whiplash of increasing severity. Peak FJ com-
pression (displacement of the upper facet surface towards the lower facet surface), FJ slid-
ing (displacement of the upper facet surface along the lower facet surface) and CL strains
were calculated and compared to the physiologic levels determined during intact flexibil-
ity testing. Peak FJ compression was greatest at C4-C5, reaching a maximum of 2.6 mm
during  the  5  g  simulation.  Increases  over  physiologic  levels  (p  <  .05)  were  initially
observed during the 3.5 g simulation. 
In general, peak FJ sliding and CL strains were largest in the lower cervical spine and
increased with impact acceleration. CL strain reached a maximum of 39.9 percent at C6-
C7 during the 8 g simulation. Facet joint components may be at risk for injury due to FJ
compression during rear-impact accelerations of 3.5 g and above. Capsular ligaments are
at risk for injury at higher accelerations.
Improvement  of  Clinical  Pathways  for  Orthopedic  Hip  Fracture  Patients.
Daniel Eduardo Prince and David Paltiel. Department of Epidemiology and Pub-
lic Health, Yale University School of Medicine, New Haven, Connecticut.
This study hypothesized that post-operative laboratory tests are cost-ineffective and
do not change clinical management based on their results, and that as a result, clinical
pathways should be altered to incorporate this information. This pilot study found that the
vast majority of abnormal test results did not lead to a change in clinical management. No
difference in patient characteristics or outcome was found in patients with differing test
results, but an insignificant trend was seen for higher laboratory costs with abnormal test
results. 
This study hypothesized that post-operative laboratory tests are cost-ineffective and
do not change clinical management based on their results, and that as a result, clinical
pathways should be altered to incorporate this information. This pilot study found that the
vast majority of abnormal test results did not lead to a change in clinical management. No
difference in patient characteristics or outcome was found in patients with differing test
results, but an insignificant trend was seen for higher laboratory costs with abnormal test
results. The literature review found that there is a paucity of orthopedic articles in the cost-
BJ analysis, evidence-based surgery and critical pathway literature for orthopedists to
make appropriate clinical decisions. This pilot study served as an appropriate indicator of
the irrelevance in clinical decision-making and cost-ineffectiveness of routine blood labs
38 Yale School of Medicine – Thesis abstracts – 2004post-operatively in elderly post-operative patients. The results of this pilot study warrant
a larger study on the issue of routine| post-operative laboratory tests.
Biomechanical Evaluation of Intervetebral Subsequent to Burst Fracture.
Suneil R. Ramchandani, Peter A. Cripton, Tyier VanderWeele, and Manohar M.
Panjabi. Biomechanics Research Laboratory, Department of Orthopaedics and
Rehabilitation, Yale University School of Medicine, New Haven, Connecticut. 
Thoracolumbar burst fracture is one of the most common and most studied injuries
of the spine. Radiography and quantitative discomanometry have previously demonstrat-
ed that intervertebral discs adjacent to a burst fracture were disrupted; however, there has
been conflicting data on the properties of the next-adjacent discs. Also, no data exist on
the localization of injury within each disc. 
The objective of this study was to use an in vitro biomechanical design to examine
the flexibility differences of intervertebral discs adjacent and next-adjacent to burst frac-
ture vertebrae. Ten cadaveric thoracolumbar (Tl1-L3) spines with LI burst fracture includ-
ed adjacent (T12-L1, L1-L2) and next-adjacent (T11-T12, L2- L3) intervertebral discs.
Bending flexibilities (ﾵm/N) of each disc under 50N of compression were determined at
25 points: the center point, along with the combinations of three radii (1 cm, 2 cm, 3 cm)
and eight angles. The overall flexibility of each disc and the presence of any localized dif-
ferences were evaluated. 
Across all radii, the T11-T12 disc was statistically less flexible than the other three
discs (p < .01). The difference between the flexibilities of the average anterior and the
average posterior region was significant at most 2 cm and all 3 cm radii. This difference
was greater m the T12-L1 disc than in any of the other three discs. Thus, the upper next-
adjacent intervertebral disc (T11-T12) was not as susceptible to mechanical disruption as
were the other three discs. The anterior region of each disc may have a higher propensity
for mechanical disruption than the posterior region, especially at larger radii.
Physicians’ Opinions Toward Financial Incentives for Quality: A Survey and
Analysis. Alejandro Reti and Howard Forman. Department of Diagnostic Radiol-
ogy, Yale University School of Medicine, New Haven, Connecticut. 
Given that financial incentives have demonstrated themselves effective tools to mod-
ify physician behavior in the context of cost containment, it is useful to better understand
physicians' attitudes toward being offered financial incentives for achieving quality clini-
cal care.
A two-paged survey was developed by the authors and mailed to a random sample of
adult primary care physicians actively practicing in the state of Connecticut. In addition
to demographic data, the survey contained questions about perceived fairness of structur-
al, process, and outcome measures of quality; requested physicians to respond to a spe-
cific, process-based standard for outpatient diabetes monitoring as a basis for evaluation
of care quality; and contained questions about patient compliance. Statistical analyses of
responses and respondent demographics were performed to characterize the population. 
One hundred and four physicians responded to the survey (response rate, 39 percent),
providing 94 valid responses for inclusion. Financial incentives to achieve quality incen-
tives were not approved of by 47.9 percent of physicians (ˇ2 13.553. 2df, p = .001), and
internists were significantly more likely to approve of the idea than other primary care
specialists (ˇ2 13.335, 4df, p = .010 ). Physicians also gave the warmest reception to
process measures (as opposed to outcome or patient satisfaction) as measures of clinical
quality (ˇ2 14.33, 4df, p = .006). Seventy percent of respondents did not like the idea of
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(ˇ2 20.488, 1df, p = .000). 
The variation in opinions toward financial incentives for quality suggest that quality
improvement programs must take into consideration the differential impact those incen-
tives would have on these different groups. In addition, study findings suggest that apply-
ing quality incentives at the physician level alone may be a faulty strategy. It is clear that
physician evaluation and reward mechanisms should minimize the risk posed by patient
compliance, primarily because there is little that can be done about this at the physician
level. A superior solution might lie in applying incentives higher, on the systems level,
where influence upon compliance is possible.
Co-localization of β β1,6-Branched Oligosaccharides and Coarse Melanin in
Macrophage-Melanoma  Fusion  Hybrids  and  Human  Melanoma  Cells  in
Vitro. R.N. Rupani and J.M. Pawelek. Department of Dermatology, Yale Universi-
ty School of Medicine, New Haven, Connecticut. 
Fusion hybrids between normal macrophages and Cloudman S91 melanoma cells
were shown in previous studies to have increased metastatic potential, along with high
expression  of  βl,6-N-acetylglucosaminyltransferase  V  (GnT-V)  and  βl,6-branched
oligosaccharides.  Curiously,  hybrids,  but  not  parental  melanoma  cells,  also  produced
“coarse melanin” — autophagic vesicles with multiple melanosomes. Since βl,6-branched
oligosaccharides were known to be associated with metastasis, and coarse melanin had
been described in invasive human melanomas, the purpose of this study was to look for
potential relationships between the two. 
Using  lectin/immunohistochemistry,  we  analyzed  cell  lines  producing  coarse
melanin  for  βl,6-branched  oligosaccharides;  gpl00/pmel-17,  a  melanosomal  structural
component;  and  CD63  a  late  endosome/lysosome  component  highly  associated  with
melanoma and certain other human cancers. Cell lines were hybrid 94-H48, a highly
metastatic, macrophage-melanoma artificial fusion hybrid; 6neo mouse melanoma cells,
the weakly metastatic, parental fusion partner; and SKMel-23, a human melanoma cell
line derived from a metastasis. Coarse melanin granules were prominent in both hybrids
and  SKmel-23  cells,  and  co-localized  with  stains  for  βl,6-branched  oligosaccharides,
gpl00/pmel 17, and CD63. 
Co-expression of βl,6-branched oligosaccharides and coarse melanin was recently
shown to be a common and pervasive characteristic in archival specimens of human
melanomas (most prominently in metastases), but this is the first report of this phenotype
being expressed in vitro. Such expression in both human melanoma cells and experimen-
tal  macrophage-melanoma  fusion  hybrids  provides  new  biological  systems  for  more
detailed analyses of its genesis and regulation at the molecular genetic level.
Analysis  of  at-Risk  Drinkers  from  Yale-New  Haven  Hospital  Emergency
Department. Hilary F. Ryder, Gail D'Onofrio, and Linda C Degutis. Section of
Emergency Medicine, Department of Surgery, Yale University School of Medicine,
New Haven, Connecticut. 
Compared with the population at-large, the Emergency Department (ED) population
sees a high percentage of people with alcohol use and abuse problems. Therefore, the ED
is well suited for the implementation of alcohol screening and interventions. It is impor-
tant to be able to identify at risk drinkers who come to the ED for treatment for injury or
other medical problems so that interventions may occur. Project ED Health conducted
intensive interviews with harmful and hazardous drinkers presenting to the ED for treat-
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find differences between injured and non-injured at risk drinkers. 
We found that two thirds of at risk drinkers presented without injury. Compared to
participants without injuries, injured individuals were significantly younger and more
likely to be male. Injured and non-injured individuals had similar drinking patterns and
health behaviors. Individuals at risk for alcohol-associated problems are similar in terms
of drinking patterns and consequences and health status. Any screening tactic that is less
than comprehensive (i.e., that targets only injured individuals) will miss a significant
number of at risk drinkers.
CD31 Protein and Messenger Ribonucleic Acid Expression in Human Cere-
bral  Vascular  Malformations. Nabil  Salib  and  Issam  Awad.  Neurovascular
Surgery Program, Department of Neurosurgery, Yale University School of Medi-
cine, New Haven, Connecticut. 
Objective: In a previous study, we documented lower levels of immunoexpression of
platelet endothelial cell (EC) adhesion molecule (CD31) in paraffin sections of cerebral
cavernous malformations (CCMs), compared with arteriovenous malformations (AVMs)
or normal brain tissue. We hypothesized that down-regulation of CD31 in CCMs might
represent a distinctive phenotypic feature of ECs in this disease. To confirm this hypoth-
esis, we further examined both protein and messenger ribonucleic acid (mRNA) expres-
sion of CD31, using immunohistochemical and in situ hybridization analyses, in fresh-
frozen specimens of CCMs, AVMs, and control brain tissue. 
Methods: Fresh-frozen sections of four AVMs, five CCMs, and four control brain tis-
sue specimens obtained from surgical resections were immunohistochemically stained
with antibodies to von Willebrand factor and two distinct epitopes of CD31. In two AVMs,
four CCMs, and three control brain tissue samples from the aforementioned group, the
expression of CD31 mRNA was also examined by using in situ hybridization. Large
(>100 ﾵm) and small (<100 ﾵm) vessels were counted and assessed for protein and
mRNA expression. 
Results: In all tissues, ECs in the majority of vessels were immunopositive for CD31
with two distinct antibodies. CD31 mRNA was expressed in some but not all vessels in
AVMs, CCMs, and control brain tissue. There were no statistically significant differences
in CD31 protein or mRNA expression in CCMs, AVMs, and control brain tissue.
Conclusion: The expression of CD31 in CCMs can be underestimated in paraffin
sections. There does not seem to be a unique phenotypic differentiation of CD31 expres-
sion in ECs of CCMs or AVMs, compared with control brain tissue.
Homologous Recombination in a Defective HPRT Gene In Mouse Epidermal
Keratinocytes. Victoria Bruegel Sanchez,a Jing Thou,a Pauline M. Schwartz,a
Donna LaCivita,a Sarah K. Bronson,b and Leonard M. Milstone.aa Department of
Dermatology, Yale University School of Medicine and VA Medical Center, West
Haven,  Connecticut,  and  bDepartment  of  Cellular  and  Molecular  Physiology,
Pennsylvania State College of Medicine, Hershey, Pennsylvania. 
Skin is an advantageous tissue as a target for gene therapy. Its accessibility makes it
useful for evaluating the efficacy and longevity of genetic manipulation. Homologous
recombination (HR) in keratinocytes has not been reported in the literature. E14GT2a
mice have a deletion of the promoter, exon 1 and 2 in HPRT (Hypoxanthine Phosphori-
bosyl Transferase). We proposed that selective site integration of a 12.8 kb piece of cor-
recting  DNA  in  E14GT2a  mouse  keratinocytes  would  produce  a  functional  enzyme
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ammopterin/thymidine). 
To test this hypothesis we first established a keratinocyte cell line from male mice
with the partially deleted HPRT gene. Preliminary experiments were conducted to define
optimal electroporation conditions and clonal growth parameters for HPRT-keratinocytes,
calculate HAT concentrations required to select keratinocytes with a functional HPRT
enzyme and to isolate the targeting vector (pskbl) and 250 bp probe. Three single cell sus-
pensions of HPRT-keratinocytes were electroporated with the linearized pSKBl targeting
vector and selected in HAT medium. Distinct clones were never identified; however, the
proliferation of HAT resistant cells capable of metabolizing 14C hypoxanthine was sug-
gestive of targeted correction. Subsequent RT-PCR and Southern Blot analysis demon-
strated that the cells surviving in selective medium were likely to be contaminating, wild-
type keratinocytes. 
While these data failed to prove the ability of mouse keratinocytes to undergo tar-
geted gene correction via homologous recombination, we demonstrated for the first time
that  keratinocytes  isolated  from  multiple  transgenic  mouse  strains  were  polyploid,
retained their ability to express markers of keratinocyte differentiation and formed strati-
fied epithelia when grown on de-epidermized dermis.
Effect of Tacrolimus Ointment on Epicutaneous Th2 Sensitization. Jane Ali-
son Schneider and Christina Herrick. Department of Dermatology, Yale Universi-
ty School of Medicine, New Haven, Connecticut. 
Topical  calcineurin  inhibitors,  such  as  tacrolimus  (FK506)  ointment,  are  highly
effective in the treatment of atopic dermatitis, presumably due to their ability to inhibit
lymphocyte  activation.  Several  groups  have  shown  that  systemic  administration  of
tacrolimus suppresses both the sensitization and elicitation phases of Th1-mediated con-
tact hypersensitivity (CHS) responses in mice. However, the effect of systemic tacrolimus
on Th2 responses induced in the cutaneous environment, such as by epicutaneous expo-
sure to protein antigen, has not been evaluated. Furthermore, the effect of tacrolimus oint-
ment on generation of either Th1 or Th2 responses to antigens encountered through treat-
ed skin has not been determined. 
In this study, tacrolimus ointment or vehicle was applied to shaved back skin of mice.
For generation of Th2 responses, mice were then exposed to epicutaneous ovalbumin
(OVA) in PBS at the same site. Skin draining lymph node cells were harvested and res-
timulated in vitro with OVA for evaluation of cytokine production. 
Lymph node cells from mice pretreated with topical tacrolimus, compared with vehi-
cle controls, produced significantly more IL-5, IL-13, and IFN-ʳ following epicutaneous
exposure to OVA. Consistent with these results, topical tacrolimus pretreated mice had
significantly increased OVA-specific IgG1 in serum. For generation of Th1 type respons-
es, topical tacrolimus, or vehicle-pretreated mice were exposed to epicutaneous DNFB.
CHS to DNFB was also enhanced by pretreatment with topical tacrolimus, as shown by
increased ear-swelling responses following DNFB challenge. Of note, systemic treatment
with tacrolimus did suppress CHS responses, as reported by others. Systemic tacrolimus
also suppressed epicutaneous OVA-induced Th2 responses. The data indicate that, in con-
trast to treatment with systemic tacrolimus, topical exposure to tacrolimus ointment can
enhance both Th2 and Thi type immune responses following subsequent encounter with
antigen at the same site. 
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Antiretroviral Therapy Era. Ragui W. Sedeek and Jaime H. Membreno (spon-
sored by Ron A. Adelman). Section of Retina and Vitreous Surgery, Department of
Ophthalmology, Yale University School of Medicine, New Haven, Connecticut. 
We studied the prevalence, the incidence, the risk factors and the clinical course of
cytomegalovirus retinitis (CMVR) among HIV+ patients in the highly active antiretrovi-
ral therapy (HAART) era. 
We conducted a retrospective case-control chart review study of 103 consecutive
HIV+ patients on HAART who had dilated eye examinations at the Yale Eye Center
between 1997 and 2002. 
Our results are summarized below: the prevalence of CMVR is 8.7 percent (95 per-
cent CI, 3.3-14.1). The CD4 cell counts of CMVR patients range from 5 to 200 cells/ﾵl.
Patients with CMVR differ significantly (p < .05) from other HIV+ patients in the fol-
lowing variables: mean CD4 cell count (51.3 vs. 335.4 cells/ﾵl), mean CD4/CD8 ratio
(0.078 vs. 0.312), mean HIV-RNA viral load (VL) (277,205 vs. 85,508 copies/ml), preva-
lence of HIV vasculopathy (OR = 4.35), Pneumocystis carinii pneumonia (PCP) (OR =
6.09),  Mycobacterium  avium-intracellular  disease  (MAI)  (OR  =  10.50),  hepatitis  B
(HBV) (OR = 11.73), hepatitis C (HCV) (OR = 4.72), herpes zoster ophthalmicus (HZO)
(OR = 8.67), > 2 nucleoside analogue reverse transcriptase inhibitors (OR = 4.2), and > 2
protease inhibitors (OR = 4.02). The median visual acuity after the resolution of CMVR
is 20/30. Only the eyes that suffered CMVR reactivation and required multiple ocular pro-
cedures had a poor visual outcome (NLP). 
In conclusion, the prevalence of AIDS-related CMVR between 1997-2002 is higher
than that reported in 1997. In the HAART era, CMVR is seen at higher CD4 cell count,
is associated with an inflammatory reaction and is bilateral in HIV+ patients with high
HIV VL. Risk factors include: low CD4 cell count, low CD4/CD8 ratio, high HIV-VL, a
history of HIV vasculopathy, PCP, MAI, HBV, HCV, HZO, and multiple HAART failures.
Finally, AIDS-related CMVR patients recover a good visual outcome unless they suffer
reactivations and undergo multiple ocular procedures.
The  Disruptive  Potential  of  Ultrasound  Performed  by  Emergency  Physi-
cians. Chirag  D.  Shah  (sponsored  by  Gail  D’Onofrio).  Section  of  Emergency
Medicine,  Department  of  Surgery,  Yale  University  School  of  Medicine,  New
Haven, Connecticut.
The purpose of this study is to review the clinical history of ultrasound in Emergency
Medicine and determine its potential as a disruptive technology.
A comprehensive literature review was conducted on Medline using the keywords
“emergency department” or “emergency service, hospital,” and “ultrasound” or “ultra-
sonography,” confined to articles published in the English language between 1966 and
2003. Studies were screened for prospective trials evaluating the clinical efficacy of emer-
gency  ultrasound.  The  criteria  for  classifying  emergency  ultrasound  as  a  disruption
include broadening use in an increasingly complex set of clinical applications, evidence
of a growing service infrastructure, and signs of political tension between emergency
physicians and other specialists. 
The literature review retrieved fifty-one prospective studies. Clinical uses of ultra-
sound  have  expanded  dramatical  over  the  past  two  decades.  Results  obtained  from
retrieved articles strongly suggest that emergency ultrasound is disruptive along the crite-
ria identified in the methodology.
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impact it is having on other specialists, we conclude that emergency ultrasound is a dis-
ruptive technology.
The Clinical Spectrum of Cardiac Sarcoidosis: Evaluation and Outcomes in
28 Patients. Heather N. Shelsta (sponsored by Lynn Tanoue). Department of
Internal Medicine, Yale University School of Medicine, New Haven, Connecticut.
The purpose of this study is to characterize the clinical features of a series of patients
with cardiac sarcoidosis and to assess their outcomes. 28 subjects age > 18 years with def-
inite (16) or probable (12) diagnoses of cardiac sarcoidosis as outlined by modified A
Case Control Etiologic Study of Sarcoidosis (ACCESS) criteria were identified from a
review of clinical records at Yale-New Haven Hospital and Yale School of Medicine. 
Median follow up was 2.4 years (interquartile range, 1.0 to 4.7 years). Three subjects
(11 percent) had sarcoidosis involvement restricted to the heart. Nine (32 percent) pre-
sented with cardiac disease as the initial manifestation of sarcoidosis. Most common pre-
senting symptoms included palpitations (15), dyspnea (12), and syncope (6). Chest radi-
ograph at the time of presentation with cardiac disease in 27 subjects for whom data were
available were stage 0 in 15 (56 percent) subjects, stage I in 7 (26 percent) and stage II or
III in 5 subjects (19 percent). Endomyocardial biopsies confirmed cardiac sarcoidosis in
6 of 15 subjects, yielding a sensitivity of 37.5. Twenty (71 percent) showed abnormalities
on electrocardiogram, most commonly first degree atrioventricular block (43 percent),
right bundle branch block (39 percent), and left anterior hemi-block (18 percent). Elec-
trophysiologic study was performed in 25 subjects (89 percent). Eleven (44 percent) had
abnormal findings, the most common being inducible sustained monomorphic ventricular
tachycardia (8) and distal conduction system disease (5). 
Echocardiographic data were available at cardiac sarcoidosis diagnosis and follow
up for 15 (54 percent) subjects. Of these, left ventricular (LV) dysfunction with wall
motion abnormalities was seen in over half of subjects (67 percent). LV ejection fraction
remained stable over a median follow-up time of 3.7 years. Seven (25 percent) received
pacemakers. Sixteen (57 percent) received implantable cardioverter-defibrillator (ICD)
devices. Of these, seven received appropriate shocks for ventricular tachycardia. Antiar-
rhythmic medication was given to 15 subjects for persistent ventricular arrhythmias (18
percent), ICD shocks (11 percent), and atrial arrhythmias (4 percent). Twenty-five (89 per-
cent) received corticosteroids and 2 (7 percent) received methotrexate. Six (21 percent)
died over the follow-up of the study, of whom 3 had death related to cardiac causes includ-
ing 1 case of sudden cardiac death. Cardiac events were defined as cardiac-related deaths
(3) or appropriate ICD firings (50). The cardiac event rate was 0.5 events per person-year.
Subjects with cardiac sarcoidosis often present with cardiac features in the absence
of obvious pulmonary disease. The predominant cardiac findings include conduction sys-
tem disease, arrhythmia, and cardiomyopathy. Cardiac sarcoidosis has traditionally car-
ried a poor prognosis. The patients in this series demonstrated a high cardiac event rate.
Our data suggest that aggressive device and medical therapy may improve outcomes.
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Case-Control Study. Harsimran S. Singh, Ning Yue, Nassir Azimi, Kenneth B.
Roberts, Ravinder Nath, and Steven Pfau. Section of Cardiovascular Medicine,
Department of Internal Medicine, Yale University School of Medicine, New Haven,
Connecticut.
Intravascular brachytherapy is the primary treatment for coronary in-stent restenosis.
We hypothesized that differences in dose delivered to target may contribute to treatment
failures. We compared dose distribution between arteries that developed recurrent resteno-
sis (treatment failures) and those that remained patent at nine months (treatment success). 
A cohort of 207 patients receiving brachytherapy for coronary in-stent restenosis
with four radiation delivery devices was followed to identify treatment failures and suc-
cesses. This cohort was examined to establish which patient and lesion characteristics had
an effect on outcome. A nested case-control construct was then used in which treatment
failures (n = 14) were compared 1:2 to treatment successes (n = 28) matched by two vari-
ables: radiation delivery system and angiographic pattern of in-stent restenosis. 
At  baseline,  the  groups  had  similar  patient  and  lesion  characteristics.  The  dose
absorbed by 90 percent of the artery encompassed by the external elastic membrane
(D90EEM) was calculated using intravascular ultrasound (IVUS) images taken at 2 mm
intervals along the treated lesion. Dose calculations were performed using dose kernel
integration techniques; the dose kernels were generated from Monte Carlo simulations.
The mean D90EEM minimum dose in treatment failures was 7.46 ﾱ 1.98 Gy, while for
treatment success the mean D90EEM minimum dose was significantly higher: 8.87 ﾱ 1.13
Gy (p = .007). Using a dose threshold of 8.4 Gy, a D90EEM minimum dose <8.4 Gy
occurred in 13 (93 percent) patients with treatment failure, but in only 9 (32 percent) with
treatment success (p < .001). No confounding variables were found to be statistically sig-
nificant. 
In conclusion, current brachytherapy dose prescriptions result in significant inter-
and intra-lesion variation in dose at the EEM. Arteries that receive <8.4 Gy at any point
along the EEM are more likely to be treatment failures. IVUS-guided dosimetry may be
critical to assure adequate dose regardless of radiation delivery system.
Parental Reporting of Regression in Children with Pervasive Developmental
Disorders. Robyn Siperstein and Fred Volkmar. Yale Child Study Center, Yale
University School of Medicine, New Haven, Connecticut. 
In this paper we present the results of a systematic review of a series of cases report-
ed by parents to have experienced some type of regression in their development in order
to determine if there are significant differences between this subgroup of children and
those without reported regression. Records were reviewed for all subjects assessed in a
developmental  disabilities  clinic  for  approximately  a  six-year  period.  Each  case  was
grouped into one of four categories using a standardized method based on review of the
record: 1) clear loss 2) possible loss 3) stagnation 4) no reported loss. 
Overall, parents reported some form of regression fairly frequently (18.8 percent of
the entire sample), however only 7.5 percent of cases were placed in either the clear or
possible loss group, and 9.2 percent  were placed in the stagnation group. There were sig-
nificantly more subjects with either a clear or possible loss in the autism group (x2 = l 1.9,
df = 2, p < .02) compared to the PDD and DD groups (11.8 percent, 5.5 percent, and 2.9
percent, respectively). 
An analysis of the Autism Behavior Checklist scores and Vineland Adaptive Behav-
ior composite standard scores covarying child age did not achieve statistical significance
for the four loss groups. Therefore, parental reports of loss of skills were not reflected in
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of regression is clearly complex. In some instances the issue has more to do with devel-
opmental stagnation (failure to progress) rather than actual loss of skills. If a more strin-
gent definition of regression is applied, where parental report of earlier developmental
milestones supports the report of normal or near normal development, then rates of regres-
sion decrease. In future studies it will be important to devote considerable care to the iden-
tification of these more rigorously defined cases of regression.
Assessing the Strength of Early CTCL Diagnosis: Correlation of Clinical and
Histopathological Tools. John M Soderberg, Earl Glusac, and Peter W. Heald.
Department of Dermatology, Yale University School of Medicine, New Haven,
Connecticut.
Cutaneous T cell lymphoma (CTCL) is a collection of related slow growing lym-
phoid  malignancies.  In  its  early  stage,  CTCL  is  often  misdiagnosed  as  psoriasis  or
eczema, and only after several biopsies recognized. CTCL is a growing public health con-
cern and efforts to strengthen early diagnosis are key to the effective treatment of the dis-
ease. The purpose of this pilot study was to describe the relationship between the earliest
clinical presentation and earliest histological evidence in patients with Stage IA MF type
CTCL. We hypothesized that there would be a direct correlation between classic mor-
phology and distribution and the presence of more diagnostic changes on histopathology. 
The charts of CTCL patients with Stage IA disease presenting to the Yale University
Department of Dermatology since 1992 (n = 42), were retrospectively reviewed for infor-
mation from their first office visit and clinical scores were assigned. Initial biopsy slides
from included subjects were then reviewed by a Dermatopathologist and assigned scores
for likelihood of a CTCL diagnosis. In total, four different histological scoring systems
were used. The relationships between various clinical and histopathological parameters
using these scoring systems were examined. Statistically significant differences between
median histology scores and morphology or distribution (p = .96), or when morphology
and distribution categories were combined, (p = .78) did not exist. The correlation coeffi-
cient examining the linear relationship between morphology or distribution and histology
gave values less than 0.2 with p values greater than .05. 
We therefore reject our hypothesis that a classic morphology and classic distribution
are correlated with more diagnostic changes on histological criteria. Therefore we can
conclude that the diagnosis of CTCL remains one of clinical-pathological interplay.
Electroconvulsive Therapy: Effects on Cognitive Function. Ana Paola Uran-
ga Solis and Sal Blumenfeld. Department of Neurology, Yale University School of
Medicine, New Haven, Connecticut. 
Electroconvulsive therapy (ECT) is a highly effective treatment for major depression
and a variety of other disorders [1]. However, the cognitive side effects of ECT are the
major factor limiting its use and involve a period of postictal disorientation immediately
following the induced seizure, as well. as a pattern of more sustained neuropsychological
deficits, principally retrograde and anterograde amnesia [2] Our study aimed to determine
the effects of ECT on retrograde memory and short-term cognitive functions. Further-
more, single photon emission tomography (SPECT) ictal-interictacl difference imaging of
ECT-induced  seizures  with  different  electrode  placements  was  used  to  determine  the
structures involved that correlate with the memory and cognitive function deficits. 
Nineteen  patients  satisfying  DSM-IV  criteria  for  major  depressive  disorder  and
undergoing ECT were recruited: 10 undergoing bilateral ECT and 9 undergoing right uni-
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Neuropsychological tests were developed and implemented by Paola Uranga, with guid-
ance from Michael Westerveld and Hal Blumenfeld. Retrograde memory and cognitive
function tests were performed before and after ECT and compared to see changes before
and after ECT and between bilateral and right unilateral electrode placement. Neuropsy-
chologic tests were then analyzed by Paola Uranga, Susan Vanderhill, and Kelly McNal-
ly. SPECT injections were administered before ECT for interictal imaging or during ECT
for interictal imaging and then compared to see differences in cerebral blood flow (CBF).
SPECT imaging and analysis was done by George Zubal, Jason Freeman, Susan Vander-
hill, Kelly McNally, Alejandro Necochea, Rile Stokking, Colin Studholme, and Hal Blu-
menfeld. 
Our study showed that bilateral ECT activates focal bilateral frontotemporal and
parietal association cortex, sparing other regions; while in right unilateral ECT, the left
frontotemporal region is relatively spared. Associated midline subcortical networks are
also involved. Focal verbal memory deficits parallel the focal regions involved in these
neuroimaging studies. In particular, selective sparing of left temporal lobe in right unilat-
eral ECT is accompanied by sparing of verbal retrograde memory. 
Further  studies  of  this  kind  may  elucidate  specific  networks  involved  in  ECT-
induced seizures. This may ultimately help develop improved therapies such as deep brain
stimulation or specific pharmacological treatments aimed at treating depression through
modulation of selective cortical-subcortical networks.
Sugar High: Factors that Interfere with Achievement of Optimal Control of
Type 1 Diabetesin Youth. Dena J. Springer and William V. Tamborlane. Section
of  Pediatric  Endocrinology, Yale-New  Haven  Children's  Hospital,  New  Haven,
Connecticut.
The purpose of this study was to determine key demographic factors that interfere
with the achievement of optimal glycemic control in youth with type 1 diabetes. The inter-
play of race and ethnicity with socioeconomic status was particularly emphasized. The
Yale Pediatric Diabetes Clinic database was used to generate a dataset of all patients less
than age 18 years and with a diabetes duration more than six months who had visits
logged into the clinic database during the time period from January 1, 2003, to Septem-
ber 1, 2003. Gender, age, race and ethnicity, duration of diabetes, mode of insulin admin-
istration (pump vs. shots), and BMI were recorded from each patient's most recent visit
within the nine-month time period. 
SES was extrapolated using zip codes converted into median household income
based on 1999 US Census Data. HbAlc values were determined using the Bayer 2000
method. Multiple linear regression analysis demonstrated that when controlling for all
variables, male gender (p = .025), younger age (p = .0012), shorter diabetes duration (p =
.0002), pump therapy (p < .0001), and higher SES (p < .01 for each $20,000 increase in
income when compared with the lowest income category, <$40,000) were significantly
associated with lower HbAlc levels, but race and ethnicity were not a determinant of
HbAlc  levels.  Moreover,  secondary  analysis  of  individuals  with  median  household
incomes less than $60,000 revealed that race and ethnicity were again not significant pre-
dictors of HbAlc levels, but that lower SES within the white cohort alone was signifi-
cantly associated with higher HbAlc levels. 
In conclusion, low SES emerged as a more significant contributor to poor metabolic
control in type 1 diabetes than race or ethnicity, which did not contribute to differences in
HbAlc levels after controlling for SES. Furthermore, not only was pump therapy a sig-
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complex relationship between pump therapy, SES, and race and ethnicity.
Pediatric Pulmonary Arteriovenous Malformations: Clinical Manifestations
and  Embolotherapy. Ashraf  Thabet,a Marie  E.  Faughnan,b Meir-Mei  Zahav,c
Peter Chait,d Robyn A. Pugash,e Katharine J. Henderson,a and Robert I. White,
Jr.aa Yale Vascular Malformation Center, Yale University School of Medicine, New
Haven,  Connecticut;  bDepartment  of  Respiratory  Medicine,  HHT  Center,  St.
Michael's Hospital and the University of Toronto, Toronto, Canada; cRespiratory
Division, and dDivision of Image Guided Therapy, Hospital for Sick Children and
the  University  of  Toronto,  Toronto,  Canada;  eDepartment  of  Medical  Imaging,
Sunnybrook and Women's College Health Sciences Centre and the University of
Toronto, Toronto, Canada. 
The clinical manifestations of pulmonary arteriovenous malformations (PAVMs) and
the safety and efficacy of transcatheter embolotherapy (TCE) in children were elucidated.
A review of the literature was undertaken to better define the current understanding of
how PAVMs manifest in children. A retrospective review of 42 children with PAVMs
treated with TCE at three centers was performed and outcomes examined, with a mean
follow-up of seven years. Of 130 reported children with PAVMs, paradoxical neurologic
embolization (PNE) occurred in 4 percent, cerebral abscess in 5 percent, and PAVM rup-
ture in 11 percent. Five of eight patients with massive hemoptysis died. 
Of 42 children treated with TCE, 55 were female. Mean age was 12 years (range: 4
to 18 years). HHT was diagnosed clinically in 85 percent. PNE occurred in 18 percent,
cerebral abscess in 5 percent, and minor hemoptysis in 2 percent. PAVMs were focal in
71 percent and diffuse in 29 percent. TCE was performed for 174 AVMs and 35 regions
in 76 sessions. 
Follow-up was obtained in 93 percent of patients. There was a significantly greater
incidence of cyanosis, clubbing, and cerebral abscess in the diffuse versus the focal group
(p < .05). Mean oxygen saturation was significantly greater post- versus pre-TCE in both
groups (p < .0001). Reperfusion was noted in 15 percent of PAVMs and 0 percent regions
(45 percent of patients). A new mechanism underlying persistence of the venous sac after
TCE, collateral perfusion, was identified. 
Eighteen/23 (78 percent) of reperfused lesions were retreated with TCE, with docu-
mented involution in 14/18 (78 percent). One cerebral abscess occurred in the follow-up
period. The predominant complication of TCE was self-limited pleurisy in 24 of sessions. 
Neurologic and hemorrhagic complications impart significant morbidity and mortal-
ity in children with PAVMs. A higher rate of PAVM growth during adolescence warrants
more frequent follow-up than in adults. TCE is a safe and effective treatment modality
that can be repeated when new PAVMs grow.
Ethanol and the Developing Mammalian Heart: Alterations in Myocyte Func-
tion and Gene Expression. Rachel Willner Thompson and George A. Porter.
Division of Cardiology, Department of Pediatrics, Yale University School of Medi-
cine, New Haven, Connecticut. 
Between 29 to 50 percent of the children diagnosed with Fetal Alcohol Syndrome
(FAS) have concomitant congenital heart defects, but the precise mechanisms underlying
this cardiac pathology remain uncertain. 
The purpose of this study is to investigate the effects of ethanol exposure on cardiac
myocyte differentiation as measured by contractile function, the presence of a contractile
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tured P19CI6 embryonal carcinoma cells (an established model of cardiac myocyte dif-
ferentiation)  in  ethanol  and  measured  its  effects  on  (1)  differentiation  into  beating
myocytes (2) synthesis of alpha myosin heavy chain (an integral component of the car-
diac contractile apparatus) and (3) gene expression of two important cardiac genes: Gata4
(an early transcription factor in cardiac development and myosin production) and Myh6
(alpha myosin heavy chain) using RT-PCR. 
We found a dose-dependent inhibition of differentiation into beating myocytes, a
decrease in the cell content of myosin heavy chain, and formation of an organized con-
tractile apparatus. Complementing these findings, ethanol induced significant reductions
in Myh6 expression secondary to ethanol exposure; however, Gata4 expression was not
significantly affected. These effects were not due to cell death, as culture morphology and
total RNA levels were unchanged by increasing concentrations of ethanol. 
These data demonstrate that high concentrations of ethanol reduced the expression of
a gene critical to the functional development of the cardiac myocyte, resulting in abnor-
mal contractile physiology. Thus, ethanol has the capacity to inhibit cardiac myocyte dif-
ferentiation on the level of gene expression.
Role of the Thymus in Renal Allograft Transplantation Tolerance in Minia-
ture Swine. Parsia A. Vagefi, Kazuhiko Yamada, and David H. Sachs. Depart-
ment of Surgery, Transplantation Biology Research Center, Massachusetts Gen-
eral  Hospital/Harvard  Medical  School,  Boston,  Massachusetts.  (Sponsored  by
Marc I. Lorber, Department of Surgery, Yale University School of Medicine, New
Haven, Connecticut.) 
Our laboratory previously demonstrated that long-term tolerance to class I disparate
renal allografts in miniature swine can be induced by a short course of Cyclosporine A
(CyA), and that this stable tolerance is dependent on the presence of an intact thymus. In
the present study we have examined the requirement for a thymus during the pre-trans-
plant, induction, and maintenance phases of tolerance. 
Twenty-two miniature swine underwent class I MHC mismatched renal transplanta-
tion, with a 12-day course of CyA. Thymectomies were performed on days -21, 0, +8,
+21, and >+42, in relation to the day of transplantation. Historical controls consisted of
euthymic and sham thymectomized recipients. 
Euthymic, sham thymectomized, and days >+42 thymectomized recipients, demon-
strated stable renal function, and minimal anti-donor Cytotoxic T-Lymphocyte (CTL)
responses. In contrast, days -21 and 0 thymectomized recipients demonstrated allograft
dysfunction, marked cellular infiltrates, with severe vasculitis and glomerular changes,
and strong anti-donor CTL responses. Animals thymectomized on days +8 and +21 did
not undergo severe rejection, but likewise did not demonstrate a stable clinical course. 
These data indicate that the requirement for thymic function in the induction of rapid
and stable tolerance is greatest during the first eight days post-transplantation, and then
diminishes over the next two weeks. Failure of thymectomy to affect the course of toler-
ance after post-operative day (POD) 21 suggests that thymic function is not required for
the maintenance of tolerance. Understanding the role of the thymus in establishing trans-
plantation tolerance may permit the development of tolerance induction strategies that
obviate the need for chronic immunosuppression, especially for pediatric transplant recip-
ients who possess robust thymic function. 
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Wang (sponsored by Robin M. Masheb). Department of Psychiatry, Yale Univer-
sity School of Medicine, New Haven, Connecticut. 
Although the relationship between chronic pain and depression is well documented,
there is a lack of data on the issue of depression in vulvodynia. This study is the first to
determine the prevalence and role of depression, as determined by validated diagnostic
criteria, in women with vulvodynia. Fifty-three women with either vulvar vestibulitis syn-
drome (VVS) or dysesthetic vulvodynia (DV) completed a battery of questionnaires,
including the West Haven-Yale Multidimensional Pain Inventory (MPI), the McGill Pain
Questionnaire (MPQ), the Female Sexual Function Index (FSFI), and the Beck Depres-
sion Inventory (BDI). Participants also underwent the Structured Clinical Interview for
Diagnostic and Statistic Manual of Mental Disorders, Fourth Edition (SCID). 
Results showed that according to the SCID 45 percent of the sample (n = 24) expe-
rienced a lifetime occurrence of major depressive disorder (MDD), and 17 percent (n = 9)
suffered from a current episode of MDD. In addition, the data demonstrated that depres-
sion in vulvodynia patients plays a more important role in the experience of pain severi-
ty than in sexual function.
Physical  Interaction  Between  The  Invertebrate  Photoreceptor-Specific
Arrestin  Homolog,  Phosrestin-I,  and  Myosin  V  in  Head  of  Drosophila
melanogaster. Erik D. Weiss,a,b and James R. Sellers.ba Howard Hughes Med-
ical Institute-NIH Research Scholars Program and bLaboratory of Molecular Car-
diology,  Section  of  Cellular  and  Molecular  Motility,  National  Heart,  Lung,  and
Blood Institute, National Institutes of Health, Bethesda, Maryland. (Sponsored by
Harris E. Foster, Department of Surgery, Yale University School of Medicine.) 
Myosins are a superfamily of actin-based ATPase molecular motors that use actin fil-
aments as tracks for unidirectional force production. In addition to conventional myosin's
traditional role in muscle contraction, myosins are involved in a variety of cellular func-
tions  including  cell  polarity,  membrane  trafficking,  and  signal  transduction.  Class-V
myosin is an unconventional myosin identified in a wide variety of species, suggesting its
conserved importance in the cytoskeletal functions of higher eukaryotes. 
We sought to identify binding partners for myosin V in the head of Drosophila
melanogaster in order to elucidate possible roles for this molecular motor in this inverte-
brate species. A possible role for myosin V in photoreceptors of the fruit fly has emerged
from our finding that myosin V copurifies with the arrestin homolog, phosrestin-I, a pho-
toreceptor-specific protein involved in light inactivation. 
We utilized a Baculovirus-expressed recombinant myosin V protein and a FLAG tag-
based affinity purification technique to draw putative binding partners from a Drosophila
head extract and resolved proteins on SDS-PAGE as well as confirmed myosin V pres-
ence by Western blotting with myosin V polyclonal antibodies as well as a monoclonal
antibody for the FLAG peptide. Protein bands did not appear in experiments conducted
without recombinant myosin V and Drosophila heads. The resulting coomassie-stained
polyacrylamide gel was analyzed by liquid chromatography-mass spectrometry (LC-MS)
(Lerner Research Institute, Cleveland Clinic Foundation, Cleveland, Ohio). Rationale for
this finding is supported by an earlier demonstration that myosin V localized to the rod
photoreceptor cells of the rat retina. 
Myosin V has varied roles in intracellular trafficking. It is possible that this actin-
based cytoskeletal molecular motor may have a role in the localization and interactions of
phosrestin-I in the process of light inactivation in Drosophila photoreceptors in response
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Ca2+ influx.
Neonatal  Hypoxia  Suppresses  Oligodendrocyte  Nogo-A  and  Increases
Axonal Sprouting in a Rodent Model for Human Prematurity. Jared Weiss,a,e
Bayan Takizawa,b Aaron  McGee,a William  B.  Stewart,b Heping  Zhang,c Laura
Ment,a,d Michael Schwartz,e and Stephen Strittmatter.a,e Departments of aNeurol-
ogy, bSurgery, cEpidemiology and Public Health, dPediatrics, and eNeurobiology,
Yale University School of Medicine, New Haven, Connecticut.
Premature human infants frequently suffer from periventricular leukomalacia (PVL)
characterized by the loss of central myelinated tracts in the brain (1). Mouse chronic sub-
lethal hypoxia (CSH) from P3-33 (postnatal day 3 to 33) provides a model for PVL char-
acterized by cerebral ventriculomegaly and reductions in cerebral white matter volume
(2). Here, we demonstrate that mice exposed to CSH from P3-33 followed by normoxia
from P33-75 continue to exhibit a locomotor hyperactivity that resembles behavioral
changes observed in some human children with very low birth weights. Because periven-
tricular white matter is specifically lost in PVL, we examined the expression of oligoden-
drocyte proteins. 
Hypoxic rearing dramatically decreases the level of the axon outgrowth inhibitor
Nogo-A  in  oligodendrocytes  of  CNS  white  matter  at  P12. The  Nogo-A  decrease  far
exceeds the moderate decrease in other myelin markers such as myelin associated glyco-
protein (MAG) and myelin basic protein (MBP). Although myelin protein expression
returns to normal by maturity (P75), persistent abnormalities in axonal trajectories are
detectable. Anterograde axonal tracing from motor cortex demonstrates ectopic corticofu-
gal fibers in the corticospinal tract (CST), corpus callosum and caudate nucleus of adult
animals reared in CSH. 
Thus,  hypoxia-induced  reduction  in  myelin-derived  axon  outgrowth  inhibitors
appears to contribute axonal misconnection to the pathology of very low birth weight
infants.
The Development and Assessment of an Innovative Video to Introduce Con-
cepts of Adherence in Soweto, South Africa. Ilene Y. Wong (sponsored by Ger-
ald Friedland, Department of Medicine, Yale University School of Medicine, New
Haven, Connecticut). 
Issues: The widening availability of antiretro viral therapy but dearth of medication
taking experience among rural South Africans has raised concerns about adequate adher-
ence to these medications. Interventions to improve adherence have been limited in devel-
opment and evaluation and are often not culturally appropriate to patients in resource poor
settings. It is hypothesized that a culturally-sensitive audio-visual patient education pro-
gram may be of significant use in increasing patient understanding of concepts of resis-
tance and medication taking skills, particularly in areas with low literacy rates. 
Methods: After focus groups with health care providers and HIV-positive adherence
counselors, a 15 minute educational video was created in which basic drug-taking con-
cepts, as well as practical advice on how to improve adherence, were presented. After tak-
ing a 24-point Likert-style baseline survey of drug-taking knowledge, 34 HIV-positive
patients (including 11 ARV na￯ve patients and 23 ARV experienced patients) were shown
the completed educational video. Immediately post-video, they were given a second ques-
tionnaire to assess their knowledge. 
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knowledge score, with an average improvement of 2.2 points out of 24 (p = .028). ARV
na￯ve patients had an average improvement of 3.0 points, with most significant gains in
understanding of medication taking strategies and side effects. 
Conclusions: With the help of focus groups with providers and HIV positive indi-
viduals, complex information and concepts can be reduced to comprehensible and learn-
able messages using creative film techniques and culturally-specific metaphors. A key ele-
ment of the video's success was the utilization of a three-pronged approach including 1) a
mock doctor-patient encounter, 2) a narrative sketch (in which actors depict correct and
incorrect medication taking procedures), and 3) a documentary portion including practi-
cal advice from adherence counselors.
Genetic  Taste  Variation  and  Mixture  Suppression:  Effects  of  6-N-Propyl-
thiourach. Jenny H. Yiee, Valerie B. Duffy (Department of Applied Health Sci-
ences, School of Allied Health, University of Connecticut, Storrs, Connecticut),
and Linda M. Bartoshuk (Section of Otolaryngology, Department of Surgery, Yale
University School of Medicine, New Haven, Connecticut.) 
This study investigated mixture interactions and the nature of mixtures as related to
the ability to detect PROP (6-n-propylthiouracil). Subjects (n = 65) rated the tastes of 0.32
M NaCl, 1 M sucrose, 0.014 M citric acid, 0.00024 M quinine hydrochloride, all six pos-
sible mixtures of two, all four possible mixtures of three, and the single mixture of all
stimuli. They also rated the taste qualities of foods/beverages (tonic water, lemonade,
grapefruit juice, soy sauce, coffee sweetened with sucrose). Bitterness of PROP was rated
at the end of the experiment. 
Subjects used the general Labeled Magnitude Scale (gLMS) with “strongest imagin-
able sensation of any kind” at the top, which allowed for valid across-group comparisons
among nontasters, medium tasters and supertasters of PROP. Intensities of the unmixed
stimuli correlated with PROP bitterness, as did the total intensities of the foods/beverages.
As the number of components increased, the perceived intensity of the components tend-
ed to be suppressed; this suppression varied by PROP status. For some mixtures, super-
tasters perceived greater intensities than nontasters for unmixed components, but this dif-
ference tended to diminish as the number of components increased.
For supertasters, adding tastes may ameliorate the bitterness of some foods/bever-
ages. In analytic sensory mixtures, the identity of the components is maintained in the
mixture (classic example, low and high notes retain their identity when sounded togeth-
er). In synthetic sensory mixtures, the identity of the components is lost and new qualita-
tive sensations appear (classic example, red and green lights produce yellow). 
The analytic nature of taste mixtures has been challenged on the grounds that not all
subjects are able to name all components in a mixture. The present study shows that as a
group, subjects are able to name all components with the exception of bitterness, which
tended to disappear as the number of components increased.
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